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Permeability and the Venting of 
Sand Moulds. 


The experiments of Mons. Ronceray, carried 
out to confirm the “effet Léonard’ and the 
recent statements of Mr. H. J. Young, which 
tended to minimise the practical importance of 
permeability of moulding sands, have turned our 
thoughts in the direction of correlating perme- 
ability and venting. 

We believe that the following experiment would 
produce data of an_ interesting and _ decisive 
character. It is suggested that a block of iron 
measuring roughly 12 in. x 9 in. x 4 in. deep 
should be cast on the flat with a cope, say, 
4 in. thick, using.a bottom runner. Arrangements 
for risers can be made to suit the normal practice 
of the foundry, so also can the speed of teeming 
and any reinforcement of the cope that may be 
necessary. The area covering the mould could be 
usefully divided into areas limited by parallel 
lines along the 12-in. length 1} in. distant from 
each other. Starting at the extreme left, the first 
area, which will be 9 in. x 1} in., to be vented to 
within 4 in. of the mould surface; for the next 
area the vents should be 3 in. long, that is within 
1 in. Proceeding from left to right, each area 
will carry shorter and shorter vents, diminishing 
by 3 in. for each area until the last one will be 
entirely unvented. To ensure even venting a simple 
template could be made. In the ordinary way 
combustible gases will leave those vent “holes which 
are nearest to the mould face. These should be 
lit, the distance from the left carefully noted, 
and tables made. Obviously, there are too many 
variables present, such as the temperature of the 
molten metal, the tightness of the packing of the 
sand, the amount of moisture present, etc., to 
give anything other than empirical results. The 
great object to bear in mind is to correlate the 
results obtained with the theoretical figures 
(working with cold sands devoid of an un- 
burnt surface) of Doty, Smalley, Rhydderch, 
Holmes and other workers, in order that when a 
permeability figure is given, the practical foundry- 
man will be in a position to say that it relates to 
a sand of which a rammed thickness of so many 
inches will allow the passage of .mould gases 
driven off from ‘ hot,’ medium,”’ or ‘ cold 
liquid cast iron. It has been authoritatively 
stated that within a few inches of the mould face 
the sand remains quite cold for a considerable 
period after casting, and may never become any- 
thing more than warm. This is quite what any 
meta!lurgist with practical furnace experience 
would expect, as loose sand or kieselguhr is 
habitually used for the heat-insulating of fur- 
naces, their efficiency usually being ascribed to 
imprisoned air. Thus, tests of sand permeability 
should bear a strong relationship to practice, the 
great differences being (a) speed of pressure load- 
ing, which is probably quicker in practice than 
under experimental conditions, and (b) a layer of 
sand becomes changed in character after meeting 
the liquid metal. The second factor is probably 
practically a constant, but the first will vary 
according to temperature of metal, section to ne 
filled, and speed of teeming. 

We feel sure that experiments hy private firms 

not research associations—on the lines sug- 
gested would benefit themselves very directly and 
the industry indirectly, when it has confirmed or 
refuted the results obtained under many varying 
conditions. 
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Estimating and Costing of Patterns. 


By J. R. Mooruovse. 

To estimate accurately the cost of a pattern, so 
that on completion it will agree with the value of 
materials used, and the time actually taken to 
complete, necessitates a precedent upon which cal- 
culations may be based. Those firms who have 
adopted in their pattern department a piecework 
or bonus system have a basis upon which it is 
possible to define within narrow limits the cost of 
pattern construction. To cost a pattern without 
any past examples to judge by, it is necessary to 
proceed along the lines of elimination, and _ if 
reasonable care be taken a fair approximation may 
he obtained. 

The actual time taken should always be carefully 
checked with the time estimated and a_ record 
with remarks kept for future reference. In this 
way a system of costing is built up that is trust- 
worthy for estimates, or the fixing of time and 
piece values to patternmakers. Patterns may be 
placed into one of three classes, t6 which a cost 
ratio may from experience be given. This ratio 
will vary according to the nature of the work 
specialised upon. Automobile patterns will have a 
different ratio from marine work, etc. The ratios 
here given are taken from an arerage run. ot 
patterns on medium-sized general engineering 


Fic. 1, 


work, constructed by the average patternmaker, 
equipped with the usual type of machinery. 

In fixing time ratios it is important to work on 
averages. Individual examples cannot be safely 
used for fixing a reliable medium for costing 
patterns. Those experienced know that the human 
element may account for 100 per cent. extra cost 
between one man and another on the same job. 
Works equipment in tools have a direct influence 
on costs. Two firms specialising on the same work 
may vary considerably in the ratio of pattern costs. 
if only because of the varied equipment and 
organisation in use. 

The following ratio of costs given are for time 
in construction only :— 

A--Standard patterns of the best workmanship 

and finish, constructed of sound materials 
for repetition moulding. —Cost basis, 100 
per cent. 

B--Reasonably constructed patterns of sound 
materials, suitably filleted and given one 
coat of varnish.—Cost basis, 85 per cent. 

€--Cheap patterns (omitting loam, skeleton, or 
plaster patterns) made of low-grade tim- 
ber, no fillets or varnish.—Cost basis, 70 
per cent. 

From these ratios we know that a cheap pattern 
made for £7 will cost £3 more if constructed in 
(A) class, to withstand hard wear in the foundry 
on repetition moulding. Having placed the pat- 


tern into one of these three classes, it is now 
necessary to know in what manner it is to he 
moulded. This is not always convenient or pos- 
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sible when tendering quotations, due to insufficient 
details and lack of working drawings. ; 

If, however, accurate costing is required, as” is 
so necessary in fixing the time for piecework values, 
it is most important that the fullest details be 
given along with working drawings and-method of 
construction. How important this is may be 
shown from Fig. 1. It is practicable to mould 
this with the inside taken out by a core, or build 
up the pattern to leave its own core; each method 
has its merits and true economy will always take 
the long view. 

It may be said that half the difficulties in cost- 
ing is eliminated when a decision has been vome 
to with respect to: (1) Class of pattern desired, 
(2) method of moulding, and (3) method of 
construction. 

Referring again to Fig. 1 to show how details 
in construction affects the ultimate cost. lhis 
pattern was classed (A) for standard work. ‘The 
time taken to complete was twenty-one hours. [t 
was built up to leave its own core with yellow pine 
segments three-eighths thick. The half- 
Japped and built up with the rim. ; 

If this pattern had been constructed in class 
(C) the time estimated would have been fifteen 
hours, compelling short-cut methods to be used 1 
construction. 


Correspondence. 


[We accept no responsibility for the statements made 

o the opinions expressed by our correspondents. | 
Nomag Iron. 

To the Editor of Tue Founpry Trape JovrNat. 

Sir,—I notice in your issue of THe Founpry 
Trapy Journat, Volume 32, No, 467, of date 
July 30, mention of Nomag in an article by Mr. 
J. E. Hurst. 

I should like to point out that some of the obser- 
vations are perhaps not quite correct, and I give 
helow a corrected draft of the paragraph kept as 
far as possible line with Mr. Hurst's 
phraseology. 

special variety of cast iron has heen in- 
vented by Mr. S. E. Dawson, of Ferranti, Limited, 
Hollinwood. 

mechanical and electrical properties of 
this cast iron, which essentially contains a con- 
siderable quantity of nickel and manganese, are 
set out below :— 


Magnetic Specific 
Permeability. Resistance. 


Micro-ohms 


Maximum. 
per cm. cube. 
Ordinary Cast-Tron 330.60 95.0 
1.03 140.0 
Brass 1.00 7.5 


“This material has found extensive applica- 
tion in the construction of electrical machinery. 

* Nickel and manganese jointly have the effect 
of lowering the temperature of the A, point greatly 
helow atmospheric temperature thus suppressing 
the transformation of the austenite,”’ 

Tie reference to the pearlitic or A, change point 
is irrelevant in the case of Nomag.—Yours, etc., 

Ferranti, Limrren. 
S. E. Dawson. 
Hollinwood, Lancashire, July 31, 1925. 


“ Bindo” and “ Avebene.” 


The manufacturers of the core eompound, 
** Bindo,’’ Messrs. Binders International Com- 
pany, Limited, of 56, Mosley Street, Manchester, 
fear that a wrong impression has been given by 
our article bearing the caption ‘“‘ A Core Com- 
pound Development,’? which appeared in our issue 
of July 9. It now transpires that ‘‘ Bindo ”’ and 
‘* Bindo-Special ’”’ are entirely new products, and 
the confusion has apparently arisen because the 
Binders International Company is also the sole 
concessionnaire for the well-established Avebene 
compound, which is so largely used in Continental! 
foundries. 
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The Thyssen-Emmel Process.” 


By Hubert Hermanns. 


The most important exhibit at the spring Tech- 
nical Fair for Foundry Work in Leipzig was that 
relating to the new Thyssen-Emmel process. For 
the first time a cast iron was publicly shown which 
possesses strength properties hitherto regarded as 
unheard-of and impossible, and designed to effect 
a complete revolution in ideas regarding grey cast 


fectly homogeneous in all wall thicknesses, as well 
as in all sharp transitions from 10 to 100 mm. 
Sections from material with a 70 mm. wall thick- 
hess, at a magnification of either 50 or 500 
diameters, show the extremely fine graphite dis- 
tribution, which makes it appear certain that the 
metal will be particularly suitable for casting acid 


Fig. 1.—Graruire DIstTRIBUTION IN 
Cast Iron x 
pias, pet RepuceD SLIGHTLY IN 
REPRODUCTION. 


iron, its properties and the possibilities of its 
utilisation. For reasons relating to the patenting 
of the process it is at present impossible to give 
particulars of the practical working of the pro- 
cess. The most noteworthy fact, however, is that 


the material can be produced in’ the ordinary 


Fic. 2.—PrARLITE STRUCTURE OF Cast 
IkoN MADE BY THE THyYSSEN-EMMEL 
Process x 500 pias., BUT REDUCED 
SLIGHTLY ON REPRODUCTION. 


and alkali-resisting boilers (Figs. 1 and 2). Com- 
parative tests are now being made for the purpose 
of obtaining conclusive results on this point. The 
pearlite structure is apparent at the higher mag- 
unification. Probably the new metal will also be 
suitable for parts exposed to high working tem- 


Bie. 3.—-Fracrures or Cytinper Iron 


cupola furnace. The temperature of the molten 
iron was 1,480 deg. C. Castings of the most varied 
kind have been regularly produced from the 
naterial at the Thyssen foundry for a considerable 
time. So far some 400 tons of usable castings have 
been turned out. 

In regard to the properties of the material, it 1s 
remarkable that it makes no difference whether 
piston rings for internal combustion engines 
weighing a few ounces are cast or parts of power 
engines weighing over 20 tons. Both types of cast- 
ings have been produced by Emmel with perfect 
success at the Thyssen foundry in a cupola fur- 
nace 1,200 mm. (circa 48 in.) in diameter. Parts 
showing wall thicknesses varying from 10 to 
100 mm. (0.4 to 4 in.) at different points can be 
cast from one and the same heat, without free 
cementite appearing in the thin walls or free 
ferrite in the thick walls. The structure is per- 


* Translated trom “ Gjesserei-Zeitung.” 


(Lert) Comuraren. 


peratures and sharp changes of temperature. 
These properties also are at present the subject 
of practical tests. Fig. 3 shows the grain of the 
new metal (left) compared with that of cylinder 
cast tron (right). 

The new cast iron offers special advantages both 
to the foundryman and the designer. To the latter 
unexpected possibilities are opened up by the fact 
that a test-bar taken from the centre of a round 
casting about 100 mm. (4 in.) in thickness still 
shows strengths up to 25 kg. per sq. mm. (15.8 tons 
per sq. in.). The designer is thus assured that the 
core of a very thick casting will always show as 
high strength as the best cylinder iron hitherto 
produced, as shown in the separately cast test-bar. 

It is apparent from the figures in Table T that 
the transverse strengths are similarly increased 
very considerably. Table I] gives the figures for 
tensile strength Brinell hardness. The 
strength particulars in the two tables relate 
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entirely to castings of all kinds which could be 
used in practice—that is, castings free from pipes 
and stresses, capable of machining in any way and 
not subjected to heat treatment. 

The new material will therefore enable the 
designer to make machinery and other castings of 


TaBLe I.—Transverse Strength and Deflection. 


Trans- 

Dia- Distance] verse De- 
meter Surface between strength Secibon 
of bar of bar. supports} tons per 
in ins. in ins. sq. in. 

0.59 | Not machined| 11.8 |40.4—46.7/0.19—0.15 

0.59 Machined .. 11.8 |40.9—46.9)0.34—0.23 

1.18 | Not machined) 23.6 

1.18 | Machined 23.6 |38.0—44.7|0.59—0).39 

1.41 Machined 28.6 


a materially lighter construction than hitherto. 
In addition to this advantage, there is also the 
fact that its production is perfectly economical. 
It has been shown, moreover, that by heat treat- 
ment a transverse strength can be obtained of 
95 kg. (60.3 tons), taken on a machined bar 15 mm. 


TasBLe IIl.—Tensile Strength and Brinell Hardness. 


Diameter Tensile ; 
Heat of bar strength Brinell 
number. in ing. tons per sq. in. hardness. 
( 0.787 19.8) 
0.787 ne 
0.787 19.8 
0.590 24.0 
2 0.393 22.8 } 255 
0.590 24.1 
0.500 23.9 
3 f 0.590 24.5 24 
0.590 19.9 
0.590 26.4 
0.590 26.3 
0.590 26.0 


All the bars were machined from 30 mm. bars, 


(0.59 in.) dia. with a distance of 300 mm. (11.8 in.) 
between supports. With a machined heat-treated 
test piece 36 mm. (1.41 in.) dia., and with a 
distance of 720 mm. (28.3 in.) between supports 
a permanent deflection of 16 mm. (0.63 in.) was 
obtained. With this bar the total deflection was 
25 mm. (1.0 in.), when no fracture occurred, the 
bar being allowed to return to the 16 mm. (0.63 in.) 
permanent deflection. 

An illustration was shown of a double walled 
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cylinder specially cast for test purposes, which was 
split open and forced apart. The purpose was to 
determine the piping tendency and the cleanness 
of the surfaces. For this reason the considerable 
height of 2,500 mm. (8 ft. 2 in.) was chosen for 
the casting. In addition, the inner cylinder was 
purposely cast with a thickness of 65 mm. (2.5 in.), 
while the jacket and ribs were given a thickness 
of only 30 mm. (1.18 in.). The machining of the 
cylinder produced absolute cleanness of the boring 
surface, as well as perfect soundness under the 
head, which was 150 mm. (5.9 in.) high. 

[A sample of this make of special cast iron has 
been tested by the Yorkshire Testing Works, 
Limited, whose ‘report, Fig. A, we reproduce 
] 


Catalogues Received. 


Steel Hardening.—Heat Treatment Bulletin 
No, 35, issued by Automatic & Electric Furnaces, 
Limited, of 173, Farringdon Road, London, E.C.1, 


emphasises the necessity of taking suitable 
measures to allow for the variation in critical 
temperatures, 

Heavy Oil Engines.—To publications have 
been received from Messrs. Crossley Brothers. 


Limited, of Openshaw, Manchester, relative to 
heavy oil engines. No. 2,435 is a report of a test 
of such an engine installed at the Woodmansterne 
Pumping Station of the Sutton District Water 
Company, taken by Mr. W. A. Tookey, and No. 
2,435 describes and illustrates the large multi- 
cylinder Crossley-Premier Engine. 

Coke Oven Machinery.—The Wellman Smith 
Owen Engineering Corporation, Limited, of 
36, Kingsway, have recently got out a new cata- 
logue (Section XII, Part I) which describes and 
illustrates the machines they manufacture at their 
Darlaston works for coke production. The 
machines shown are capable of serving the largest 
coke ovens built and the combined coke pushing, 
coal levelling, and door extracting machines are 
the largest of their kind yet manufactured and 
installed in this country, 

The catalogue consists of 16 well illustrated art 
pages and maintains the high standard which one 
always associates with Wellman publicity matter. 


As From August 1, Allen-Liversidge, Limited. Vic- 
toria Station House, Westminster, S.W.1, are taking 
over the sole selling agency for Great Britain and 
Ireland of the electric welding products of Buckley, 
Saunders & Company, Limited (Princes Street, West- 
minster, and Birmingham). These include the well 
known ‘‘ Pontelec””’ resistance welding plant. elec- 
tric rivet heaters, etc. 


Fig. A.—Report on Thyssen-Emmel Tron by the Yorkshire Testing Works, Limited. 


The following are the results of Tensile and Transverse Tests on Cast Iron Bars. 


Received from Messrs. Thyssen & Co., Mulheim. 


Tensile Test. 


Maximum Stress. 
Marks on Size in Area in lcngstion R k 
specimen. ins. sq. ins. Tons on Tons per ae. emarks. 
section. sq. in. per cent. 
20)1PF 0.810 0.515 13.80 | 26.79 1.0 Sound. 
Transverse Test. 
= Equivalent 
Marks on Size in Area in Bearings — d eee load on 
specimen. ins. sq. ins. apart. t bar | in. area 
in ewts. in ins. in sq. ins. 
20/1PV L.18 1.093 12 ins. 49 0.14 45 
Total Carbon 4 = . 2.64% Brinell Impression with 10 mm. ball. 
Combined Carbon .. 0 .83°, Pressure— 3,000 kgrs. 
Silicon 
Sulphur 0.159% Impression. Hardness No. 
Phosphorus 0.25% 3.8 mm. 255 
Manganese 1.37% 
St. Peter's Close, 
Sheffield, (Signed) W. B. JENKINSON. 


June 9th, 1925, 


| 
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Piston Valves.—Part II. 


By Ben Shaw and James Edgar. 


While, in a general sense, it is true to say that 
the casting for a solid type of piston valve is com- 
paratively simple to make, there are nevertheless 
one or two features in connection with the coring 
of a suitable mould that are worthy of considera- 


ever, necessary to ease back the prints in the 
cover box to facilitate closing. | When there is 
considerable difference between the diameters, the 
core is usually made in three parts, and, whether 
the mould is to be cast horizontally or vertically, 


Fic. 2. 


Fic. 2. 


tion. It will be remembered that, in a previous 
article, reference was made to the invariable 
practice of jointing the pattern longitudinally 
along the central plane. This method facilitates 
the making of the mould, a two-part box being 
used which can be turned on end for casting, a 
very common practice for such castings. Although 
the actual formation of the mould is undoubtedly 
simplified by this method, coring-up is not by any 
means so simple. ‘Sometimes the difference be- 


tween the diameters of the core is not very great, 
and it can be made in one piece, and then there 
is little difficulty in locating the core; it is, how- 


the barrel core is awkward to set and the end 
cores must be supported. A reference to Fig. 1 
will indicate how very real is this difficulty when 
the core is in three parts. The sketch shows a 
plan on the joint of the mould with the cores in 
position, but no indication is given how the cores 
are located and maintained in position, apart from 
the end prints. The simplest method is to print 
through the end cores and prepare the centre core 
on the barrel. The cores can then be assembled 
and lowered into the mould as one core. It will, 
however, be necessary to secure the core to the 
end of the box, because it will need to hang if the 


Fic.3. 
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job is cast on end. Not infrequently the centre 
core is made just long enough to engage compara- 
tively shallow prints in the end cores and the 
moulder is given considerable trouble in assembling 
and closing the mould. One large core can be set 
and secured to the end of the box part, but in 
order to set the other core with the centre core in 
position, it is necessary to cut back the print in 
the mould. When this core has been moved into 
position, and tested for accuracy, it is supported 
and backed up with sand before being finally 
secured. 
Making Hollow Piston Valves. 

Making the casting for the hollow type of piston 
valve is undoubtedly more difficult, although only 
three cores are involved, the outer core being 
made in two parts for locating the centre core. 
In this case, also, it is convenient to prepare the 
mould horizontally involving a two-part box only, 
although it is the usual practice to cast on end. 
It is obviously necessary that one end of the box 
be shaped for runners and risers. The prepara- 
tion of the mould for such a casting offers no diffi- 
culties, although it is an advantage to use chills 
about the shoulders for the rings, in order to close 
the grain of the metal. Apart from this, however, 
the job is quite straightforward. Dry-sand moulds 
are invariably used and, consequently, after the 
mould has been made and before it is dried, some 
arrangement needs to be made for coring-up and 
for runners and risers that are desirable. <A plan 
view on the joint of such a mould is illustrated 
in Fig. 2, in which the centre core and half the 
outer core are shown. The mould is” shown 
extended to form a head which, besides giving 
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core. Such a grid is removed from the casting 
with the minimum of trouble. When the thickness 
of the core will allow, ashes should be used for 


venting, but failing a suitable thickness straw 
ropes should be laid in the full length 
of the core. A half core for such a_ job 


is shown in Fig. 5. It will be noted that, at the 
centre, when a junction is made with the other 
half of the core, it is cut away to the grid. Many 
moulders prefer to fasten the cores together at the 
centre after the top part has been finally set in 
the mould. While this is necessary, when the job 
is cast horizontally, or on a bank, it is rarely 
necessary when the job is cast vertically, and, 
since the top core must be made up afterwards 
and dried with a hot brick or plate, it is scarcely 
worth while. No attempt should be made to con- 
nect the vents at the junction of these half cores, 
and trouble is likely to be experienced when cast- 
ing if this is done. Four vent pipes may be con- 
veniently located in this outer core, connecting 
the vent chambers, when the closed mould has been 
turned up into its casting position: the sand com- 
pleting the top can then be rammed about them 
leaving the ends free above the box. 

Considerable care should be exercised in clamp- 
ing the mould for a job that is comparatively long 
and is cast on end, especially when the joint of 
the moulding box is vertical. Reliance is fre- 
quently placed upon the clamping of joint lugs, 
hut this is not by any means a safe guarantee. 
It is better to clamp bars over box part, as shown 
in Fig. 7. These are more reliable than the box 
lugs. 

teference has already been made to the making 
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additional pressure to the metal of which the valve 
consists, acts as a feeder and carries the dross 
that rises in the metal, 


Cutting the Runners. 

Since it is the more general practice, the run- 
ners are shown for end pouring, the metal being 
supplied to the centre barrel with either one or 
two risers from the outer thickness of metal. 
These runners and risers can be readily cut from 
the joint, but lowering the cover box over the core 
would obviously be impracticable. A better plan 
is indicated in Fig. 3, which shows a part sec- 
tional elevation and part plan of the top part of 
such a mould. Here the print is cut at A-A right 
through the top end of the box part, and the 
centre core is extended as shown. Suitable run- 
ners should be cut through the outer core before 
closing. Two, three, or even four of these run- 
ners may be prepared. When the job is finally 
closed, clamped and turned on end, gates may be 
used and sand rammed to make up the mould to 
the hox end. This method also facilitates the 
venting of both cores from the top. 


Making the Cores. 

\s with many castings, the cores for such a pis- 
ton valve involves more labour than the mould. 
The spindle core is simple enough, it being usualiy 
swept on a barrel, one end being extended to pass 
through the top of the moulding box and the other 
determining its proper longitudinal position. The 
outer core, however, takes some little time to pre- 
pare, particularly as a half-box or frame is used 
for the two parts and the ribs and central barrel 
cannot be stripped until each half core is either 
partly or wholly dried. An open core loam is to 
be preferred for these cores and built grids should 
he prepared, A built grid consisting of two semi- 
circular grids, like Fig. 4, through which are 
wedged straight bars, will serve to support the 


of comparatively short piston valves having 
similar diameters as those of longer design. The 
moulds for these ave sometimes made in three 
part boxes. There is little advantage gained by 
adopting this method unless an open ended box is 
not available for preparing the mould horizontally. 
With a pattern suitably jointed, the preparation 
of such a mould follows ordinary practice, but, 
with this method also it is advisable to cut the top 
print through the cover box, as shown in Fig. 6. 
This is not always done, but closing the mould is 
a very risky operation unless the top print can he 
sighted, especially in a job of this kind. Tt will 
he noted that the outer core is again made in two 
parts for locating the spindle core, but, in this 
‘ase, the joint is necessarily in an opposite direc- 
tion to that previously referred to. It is advisable 
to connect the vents at the junction of the two 
parts of this core, and it is necessary to watch 
that the ribs are in alignment. 


Assembling the Mould. 

When mould and cores are dried and blacked 
for assembling, the botom part of the outer core 
is first located in the drag when the middle part 
of the mould can be set in its relative position. 
The spindle core, which is preferably struck up on 
the barrel, must now he located, followed by the 
top part of the outer core. A spigot and socket 
joint is an advantage at the junction of the two 
parts of the outer core and, since the vents should 
be connected, it is necessary to seal them on the 
joint. A thin ring of well-oiled plastic clay placed 
round the vents on the joint of the bottom core 
will, when the top core is accurately set, prevent 
the metal reaching the vent chambers. The 
advantage of the open print when finally closing 
can be readily imagined. 


AN ORDER for a vessel of about 9,000 tons has been 
booked by Short Bros.. of Sunderland. 


| 
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Acid-Resisting Bronze. 


By VaLLIsHE.”’ 

This article is written as a reply to Mr. F. 
Issels’ query, which appeared in the Founpry 
Trape Journat of July 23, in relation to bronze 
castings for mine work, the trouble being that ot 
making them in non-corrosive, or acid-resisting 
material. Reference was made to the possibility 
of making the bronze acid-resisting by adding an 
alloy or metal to good scrap bronze without the 
use of virgin metals. 

Importance of Using Good Metal. 

A well-known railway official once commented on 
the folly of using bad scrap for making bronze or 
bronze alloy castings. If bad serap is used all 
kinds of troubles arise through the bad composition 
of the scrap. The chemical properties of the scrap 
should be completely ascertained before using, as 
it is well known that the analysis that may be cor- 
rect for one class of casting (i.¢., axle bearings) is 
totally unsuitable for another class (/.¢., large 
driving wheels). Again, considerable trouble may 
arise through the presence of oxygen. This gas 
readily combines with copper and its alloys in the 
molten state, and if care is not taken to exclude 
oxygen from the metal, the result will be either a 
bad or unsatisfactory casting. 


Bronze Alloys. 
There are many bronze alloys, such as man- 


ganese-bronze, — phosphor-bronze. silicon-bronze, 
aluminium-bronze. Managanese-lbrouze, however, 


is the only one that will successfully resist acids, 
though it is sometimes claimed that aluminium- 
bronze is aiso effective. There is no doubt that it 
will resist sea-water, but mine water may be an 
entirely different proposition. 

Manganese Bronze. 

The properties of manganese-bronze are most in- 
teresting. Its strength is as great as steel, whilst 
it is quite reliable. Take the case of the ‘ end- 
bells ’* of a generating plant. The use of steel 
here is of course impracticable owing to it being 
magnetic. These ‘‘ end-bells’’ rotate at a high 
speed, sometimes attaining a velocity of nearly 34 
miles per min. At such a speed it is easily under- 
stood that great stresses are set up in these parts, 
and a highly reliable, strong, non-magnetic metal 
is demanded. Manganese-bronze — successfully 
meets these demands. Another interesting chemical 
property is that it does not corrode easily. On this 
account it is highly recommended for mining 
screens, and other classes of mine castings, the 
acid-waters of the mines having little or no corro- 
sive action on it. If the casting has to withstand 
great heat, manganese-bronze is not recommended 
unless a big ‘‘ factor of safety ’? has been allowed. 
It weakens considerably if in contact with great 
heat, and its shrinkage is even greater than 
gunmetal. Special attention is drawn to the fact 
that it is very ductile, and for this and other 
reasons it is extensively used in casting propellers. 
The tensile strength varies from 62,000 to 75,000 
pounds per sq. in., with an elongation of from 23 
to 30 per cent. on a length of 2 in. and 0.564 in. 
dia. (generally quoted in commercial  specifica- 
tions). The yield point, sometimes erroneously 
termed the ‘elastic limit,’? varies somewhat at 
round about 44,000 Ibs. per sq. in. In most com- 
mercial specifications the following is quoted :— 
The metal to have a tensile strength of not less 
than 63,000 Ibs. per sq. in., elongation 30 per cent. 
(max.) measured on a 2-in, gauge length by 0.564 
in. dia. Such a specification can hardly be called 
severe on the founder as it should be readily 
obtained if normal supervision is exercised. 

The composition of manganese-bronze varies 
greatly, no two makers supplying a_ similar 
analysis. The analysis largely depends on the 
type of casting required. A common analysis for 
-astings demanding great strength and reliability 
is as follows :—Copper, 57.2; aluminium, 1.7: zine, 
37.2: tin, 0.99; iron, 2.0; managanese, 0.60 per 
cent., and phosphorus, negligible. A mixture re- 
commended for  heavy-class machinery, large 
wheels, propellers, dises, etce., is: —Copper, 54.7: 
zinc, 39.5: manganese, 3.8; tin, 2.0 per cent. The 
above mixing is also used for mining screens, etc., 
but the manganese and copper should be increased 
a few points, and the zine correspondingly de- 
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creased. For castings such as bearings, etc., the 
following mixture has met with considerable suc- 
cess :—Copper, 84.0; zinc, 4.7; tin, 6.3: and man- 
ganese, 5.0 per cent. Sometimes the metal is 
required to have a high electrical resistance, and 
for such castings the mixture should be :—Copper, 
67.1; zinc, 13.2; aluminium, 1.2; and manganese, 
18.5 per cent. _ The above mixtures should cover 
practically every type of manganese bronze casting 
required, though judgment should be exercised 
before selecting the mixture, even more so than in 
the case of iron-mixtures. 


Methods of Introducing Manganese. 

Manganese is introduced into the bronze mix- 
ture in the form of copper manganese or in the 
form of ferro-manganese. Manganese itself is a 
whitish-grey metal, of great metallic lustre and 
very hard. Its melting point is about 1,843 deg. 
C., and has a specific gravity of about 7.75. 
Alloyed with iron it is known as ferro-manganese, 
and alloved with copper, copper-manganese 
(usually 67 copper and 33 per cent. manganese). 
Some tounders, however, dislike using ferro-man- 
ganese, as they insist that the resulting bronze 
casting contains traces of iron. Perhaps this is se 
in some cases, but on the other hand recent tests 
have shown that this is by no means unavoid- 
able. The work of the manganese is to act as a 
deoxidizing and cleansing agent, besides perform- 
ing other duties such as the alloying of the copper 
with the other common metals in the crucible. Ip 
this sense it does its work thoroughly. 

Preparation of Copper Manganese. 

In preparing copper manganese for mixing, mix 
together some manganese ore (pyrolusite), granu- 
lated copper and powdered anthracite coal, and 
place in a crucible. Add sufficient coal to com- 
bine with the oxygen of the ore and thus set the 
manganese free to combine with the copper. For 
use as a flux powdered fluorspar is generally 
favoured, though some founders use carbonate of 


soda. Heat the crucible in furnace and 
thoroughly melt the metal, and then pour int 
horizontal iron-moulds. When cool, the slag is 


removed and the pure metal again remelted for 
use in making manganese-bronze. 
Making Manganese Bronze Using Copper Manganese. 
Place all the metals (in correct proportions) into 
a crucible and cover with charcoal and a sprink- 
ling of calcium silicide. Cover the crucible with 
a lid and place in the furnace. The metal should 
be kept molten for about 25 minutes, during which 
period it should be occasionally stirred. 
Making Manganese Bronze Using Ferro-Manganese. 
Though copper-manganese is more extensively 
used in the production of manganese-bronze, it is 
proposed, for the sake of completeness, to describe 
the method of introducing ferro-manganese. With- 
out doubt copper-manganese is a much _ better 
agent, though many founders ferro-man- 
ganese on account of its comparative cheapness. 
Ferro-manganese generally contains from 75 to 80 
per cent. of manganese. .An analysis of ferro- 
manganese should not differ greatly from the fol- 
lowing figures :—Manganese, 80; iron, 12: silicon, 
0.44; combined carbon, 6.7: and phosphorus, 0.68 
per cent. In making up a bronze mixture an esti- 
mate should be made of the copper required for 
the castings. Then melt about 90 per cent. in a 
crucible. The remaining 10 per cent. is mixed 
with the necessary ferro-manganese, and also 
heated in a crucible. When the contents of both 
crucibles are in the liquid state, pour the metal of 
the former crucible into the latter crucible. Then 
cover the surface with powdered charcoal, and a 
sprinkling of calcium silicide (as in the case of 
copper manganese) and keep in a liquid state for 
about 25 minutes: during this period, constant 
stirring should take place. The necessary ingre- 
dients are then added, and the metal poured into 
the moulds as hot as it is ever possible. The iron 
mould should be held over a smoky flame, before 
pouring in the hot metal. This ensures the cast- 
ing leaving the mould readily, a thin coating of 
soot being formed. Tf the alloy is very high in 
manganese, chills should be used, but otherwise 
the castings may be made in ordinary sand-mould. 
[We think the author could usefully have dealt 
with the applicability of monel metal for this 
purpose.—Eprtor. 
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Some Mechanical and Physical Properties of 
Cast Iron.—Part 


By J. E. Hurst. 


Thermal Properties of Cast Iron. 


Apart from the requirements of the engineer, 
who very frequently calls for accurate information 
on the thermal properties of cast iron this same 
information is vitally necessary to the foundry- 
man, Any attempt to make a quantitative study 
of the rate of cooling and its influence on cast iron 
involves an accurate knowledge of those thermal 
properties, the specific heat, the latent heat and 
the thermal conductivity. 

The specific heat of a body is defined as the 
amount of heat required to raise unit weight of 
the substance through unit range of temperature 
as compared with that required to raise unit 
weight of water through the. same temperature 
range. Metric units are commonly used, and the 
amount of heat required to raise one gram of 
water through 1 deg. C. from 0 to 1 deg. C. is 
defined as a calorie. and the specific heats of 
various substances are therefore expressed in 
calories per gram. The specific heat of bodies is 
not a constant for all temperatures, but varies 
with the temperature, and it is therefore of con- 
siderable importance to express the temperature 
at which the specific heat is determined. 

The mean specific heat for pure iron at various 
temperatures has been determined by Dr. 
Harker.’ . This range of temperatures has recently 


heen extended by Wiist? to temperatures beyond 
a T 


1.—MEAN SPECIFIC 
Iron (Wiist). 


Fie. Heat or 


the melting point of iron, and the extended values 
are given in Table II. The curves showing 
the relationship between the mean specific heats 
and the temperatures shows clearly marked dis- 
continuities associated with the well-known phy- 
sical changes in the iron. 

Reliable investigations of a systematic nature 
do not appear to have been carried out on cast iron 
with a view to determining the influence of the 
various elements on the specific heat. Generally 
speaking the influence of the additional elements 
appears to be a tendency towards an increase in the 
value of the specific heat. 

For example the addition of 1 per cent. carbon 
to iron raises the specific heat from 0.1055 calories 
at 18 deg. C. for wrought iron, to 0.114 calories at 
18 deg. C. for a 1.0 percent. carbon steel. 

The comparison of the specific heats at various 
temperatures of the compound FeSi as determined 
by Schubel (Table 1), with those of pure iron at 
the same temperatures in Table II, lead to the 
same conclusion that the presence of silicon (or the 
compound FeSi) has a tendency to increase the 
specific heat value. 


Taste T.—Mean Npecifie Heats of FeSi (Schubel). 


‘ Temperature Specific Heat 
in deg. C. in Calories per gram. 
100 0.1465 
200 0.1540 
300 0.1600 
400 0.1645 
500 0.1690 
600 0.1720 
Latent Heat. 


The latent heat of a body, as defined by Maxwell, 
is the quantity of heat which must be communi- 
cated to a body in a given state in order to convert 
it into another state without changing its tempera- 


Phil. Mag., 1905. 


* Forschung Arbeiten, Vol. 204, 1918. 


ture. The principal change in state with which 
we are concerned in cast iron is its melting or its 
change from the solid to liquid, or vice versa. 
Commercial cast iron containing considerable 
quantities of phosphorus in cooling down from the 
molten to the solid state undergoes a series of 
changes, including the solidification of the phos- 
phide eutectic and the pearlite transformation, all 
of which either absorb or evolve latent heat accord- 
ing to whether the iron is being heated or cooled. 
It is this fact which is responsible for the appear- 
ance of the arrest points on the cooling curves. 
The total heat absorbed as latent heat in raising 


TaBie I].—Mean Specific Heat of Pure Iron at Various 
Temperatures. 


Specific | Auvthor- | Specific | Author- 
Temp. | heat. ity. | Temp. | heat. ity. 
Deg. C.| Cals. Deg. C. 
100) | O.1111 | Wiist 900 | 0.1644 | Harker 
200 0.1175 | Harker 1,000 0.1557 +s 
300 | 0.1233 1,100 | 0.1534 
400 | 0.1282 1,200) | 0.1600 | Wiist 
500 0.1338 1,400 0.1579 
600 | 0.1396 os 1,520 | 0.1627 
700 0.1487 1,540 0.1634 
800 0.1597 1,600 0.1948 
cast iron from normal temperatures to the liquid 


state, in addition to the principal quota of latent 
heat required to change the iron itself from the 
solid to the liquid state, must be made up of the 
latent heat absorbed in these other changes. 

The values for the latent heat of the iron alloys 
vary considerably, and there is a need for some 
authoritative data on this property in commercial 
cast irons. A tabulated list of the latent heat 
values derived from various sources is included in 
Table III and for convenience the observed heat 
contents of molten iron at various temperatures 
are also included. 


ILI.—Collected Values of Latent Heat of Liquefaction 
of Cast Iron. 


Latent Heat 
Heat. | Contents 
Authority. | Cals. of Remarks. 
per Molten 
Gram. Metal. 
Gruner ..| 32 to 34 — White iron. 
23 — Grey iron. 
Wiist and 
Laval 277 Pig-iron 3.4%, Carbon. 
Springorum — 246 ” ” 
(1203 €.) 
354 Steel 0.089%, Carbon, 
(1580°C.) 
Gillhausen 287 Hematite 4.3% ,, 

258 Thomas pig 3.2% ,, 
Schmidt 59 — White iron 4.35% ,, 
Carpenter..| 31.6 - Iron from depression 

of freezing point. 
Wiist 49.4 Tron. 
Smalley 21.7 TC. 3.27% ; Si 1.15%; 
Mn 0.62% ; 
P. 1.54% 
22.2 TC. 3.12%; Si 2.49%; 
Mn 0.52% ; 
P. 1.28%. 
17 — Phosphide Eutectic. 


For calculation purposes it is advisable to con- 
sider the average value to be on the low side, and 
the writer is in the habit of using a value of 40 
calories per gram for ordinary foundry irons. 


Thermal Conductivity. 

The specific thermal conductivity is defined as 
the quantity of heat which flows in unit time 
through unit area across unit thickness of the 
material, having a unit temperature drop between 
the two faces. In metric anits this value is ex- 


pressed in calories per second per square centi- 


— 
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metre flowing across a thickness of 1 centimetre 
when the temperature difference is 1 deg. C. As in 
the case of the electrical conductivity the thermal 
conductivity varies with the temperature. 

The value of this thermal conductivity, constant 
at a temperature of 18 deg. C., is usually taken 
as 0.108 for cast iron. The value for steels and 
the lower carbon alloys at the same temperature 
is higher, and is usually taken as 0.1436. 


Resistance to Corrosion. 


The general problem of the resistance to corro- 
sion of metals and alloys is a very wide one, and 
has been subjected to special treatment by various 
writers. There is often a looseness which creeps 
into discussions on corrosion, which takes the form 
of the inference of the general resistance to corro- 
sion from the behaviour of a material under a 
single specific corroding influence. The resistance 
of any metal to corrosion can only be strictly con- 
sidered in reference to some specific conditions. 

Cast iron is subject to corrosion from the same 
influences as induce corrosion in steel or any other 
ferrous material, and very broadly speaking is 
more highly resistant to corrosion than steel or the 
lower carbon members of the iron family of alloys, 
under similar conditions. 

The relative influence of the various constituents 
of cast iron on its resistance to corrosion have not 
been systematically studied, and within the limits 
of the percentages of these constituents normally 
present in cast iron it is highly probable that their 
. influence can be neglected. 

Special alloys have been suggested trom time to 
time to obtain castings more highly resistant to 
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Fig. 2.—RELATION BETWEEN TEN- 
SILE STRENGTH AND WEAR— 
(Loewe). 


corrosion, and these may be regarded as modified 
cast irons. The addition of up to 2 per cent. of 
copper has been suggested for castings, such as 
pipes, to increase the resistance to corrosion in 
weakly acid waters. The most successful non-cor- 
rodible alloy is the highly silicious alloy containing 
about 15 per cent. silicon. This alloy, which is 
non-machinable, will withstand concentrated acid 
liquors, with the exception of hydrochloric acid. 

The formation of growths and deposits on the 
inner surface of cast iron water pipes has been 
countered by the adoption of concrete and hydro- 
carbon material linings applied centrifugally. — - 

“Various well-known methods such as enamelling 
and galvanising, are extensively used to prevent 
corrosion in cast iron articles. Of the special pro- 
cesses which have been proposed with this end in 
view the calorising and coslettising processes are 
the most prominent. The former consists in forming 
a protective coating of an aluminium iron alloy by 
heating the articles in a mixture of essentially 
powdered aluminium and alumina. The latter con- 
sists of depositing a coating of ferrous phosphate 
on the surface of the article, 

The Bower-Barff process is a system of heat treat- 
ment which results in the formation of a 
heavy skin of the magnetic oxide of iron on the 
article, and is very successful in preventing corro- 
sion, 
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Resistance to Wear. 

One of the most valuable properties of cast iron 
is its resistance to wear and its satisfactory 
behaviour when subjected to continuous rubbing 
by another metal or alloy, It is for this reason 
largely that cast iron maintains an unrivalled 
position as the material for the construction of 
engine cylinder liners, pistons and piston rings. 
The resistance to wear is not a simple property 
and is influenced by a large number of conditions 
which have made the study of this property some- 
what difficult. The fact that cast iron is princi- 
pally used for engine cylinder purposes has been 
responsible for confining the study of the wearing 
properties to those of the sliding abrasion type and 
most investigations strive to reproduce the condi- 
tions of abrasion which appertain in the particular 
industrial case under review. ‘There is a great 
necessity for defining standard conditions under 
which resistance to wear under conditions of sliding 
abrasion shall be determined in order that the 
results of various investigations shall be compara- 
tive. 
In practice various mechanical features enter 
into consideration, such as the nature of the load- 
ing, the nature of the abrading material, the speed 
of travel, the surface pressures and the question 
of lubrication. It is necessary to determine the 
influence of variation in these conditions on the 
resistance to wear in addition to the influence of 
the chemical and structural composition of the 
material. 
From fundamental considerations of the mech- 
anism of surface abrasion in ductile or plastic 
materials like steel and brittle materials like cast 
iron we should expect to find a considerable differ- 
ence in the manner in which wear is brought abont. 


Fic. 3.—MaGNiFIED SuRFACE OF A WoRN 


Gas EnGine Cytinper LINER SHOWING 
PoLIsHING OF THE PHOSPHIDE 
Evtectic, AND also Hotes REPRESENT- 
ING DeracneD CONSTITUENTS 150 DIAS. 


In the case of plastic materials the individual 
grains composing the wearing surfaces would be 
deformed and gradually detached by the process 
of continued deformation. In the brittle material 
it would be expected that the grains would tend 
to be detached as a whole and that wear would 
take place as a result of surface disintegration. 
In commercial cast irons consisting of a con- 
glomerate of deformable non-deformable 
constituents wear would be expected to partake of 
both these features, and this can be readily 
demonstrated from cases which actually occur in 
practice. Examination of worn specimens of cast- 
iron cylinders shows clearly the holes left by the 
detachment of the phosphide constituents, whilst 
other specimens show very marked signs of the 
flow of the soft deformable ferrite constituents. 
In a brittle material, such as cast iron, in which 
the ultimate strength almost truly represents the 
load required to separate the crystals, it would 
be reasonable to expect that the resistance to wear 
would show some relationship to the ultimate 
strength. This has been shown to be the case 
under certain circumstances by Messrs. Ludwig 
Loewe & Company, whose curve is illustrated in 
Fig. 2. The cast-iron test pieces used in these 
determinations were é-in. dia. and 1 in. long. 
The specimens were carefully weighed before and 
after rubbing under constant pressure against a& 
hardened steel die. The loss weight was 
plotted against the ultimate strength values. 
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The influence of the various constituents in 
cast iron on the resistance to wear has not been 
separately determined. Practical experience 
clearly shows that with the ordinary cast irons 
in use the greatest resistance to wear is obtained 
in those irons containing the eutectoid percentage 
of carbon. The determination of the resistance 
to wear at various temperatures has been carried 
out on certain cast iron by Mellanby, who states 
that the curves showing the relationship between 
the resistance to wear and temperature follow 
very closely, and are of the same type as the 
curves showing the relationship between — the 
increase in’ volume and the temperature. — This 
is indirect evidence in support of the conclusion 
that irons containing the eutectoid percentage of 
carbon are more resistant to wear, for the resist- 
ance to increase in volume is most certainly due 
to the persistence and stability of the eutectoid 
at these various temperatures. 

The influence of such constituents as manganese 
and chromium in improving the resistance to wear 
is most probably due to the same cause rather 
than to any intrinsic influence they might possess. 

The satisfactory running properties of cast 
iron in engine cylinders are probably due to the 
varied nature of the constituents of which cast 
iron is made up. In fact cast iron containing 
hard grains of phosphide constituents embedded 
in a softer ground mass bears a close resemblance 
to the structure of the white anti-friction alloys. 
Under the constant abrading action the surface 
of the cast iron becomes polished in relief and the 
harder areas of the phosphide material become 
outlined. Fig. 3 is a typical photograph of a 
worn cast-iron cylinder surface without prepara- 
tion in any. way and shows the hard phosphide 
eutectic clearly outlined as a result of the wear- 
ing action. The idea that the excellent running 
properties of cast iron are due to the presence of 
graphite in the iron probably erroneous. 
When it is considered that cast iron cylinders and 
liners are in regular and constant use for periods 
of upwards of 20 years, it is difficult to compre- 
hend that the superficial graphite is sufficient to 
account for these properties ever such along 
period. 

In engine cylinders the seizure of the piston in 
the liner sometimes occurs under such conditions 
as to leave no doubt that it is due to the material 
of which the liner, piston and rings are composed 
and not to such mechanical features as bad engine 
alignment, too tight pistons or pre-ignition. 
When the seizure is due to these mechanical 
features the marks are usually to be found on the 
evlinder walls in the vertical plane through the 
direction of the reaction of the connecting rod, 
In other cases the seizure marks may be in any 
position on the liner surface, but usually at 
right-angles to the former position. Seizure of 
this nature is probably the result of a number of 
causes operating either singly or conjointly, and 
is most frequently met with under those condi- 
tions where there exists a wide difference in pro- 
perties, principally the hardness between the two 
rubbing materials. In most of ihe cases of 
seizure of this type which have come to the 
writer’s notice the liners contained free ferrite. 


Viscosity and Fluidity. 

A method of obtaining a quantitative measure 
of the fluidity of cast iron used by Japanese 
investigators has been described by Dr. Desch*. 
The results obtained by this method show that the 
fluidity of cast iron, in the sense of the capacity 
of molten cast iron for filling a mould, is, in the 
case of Cleveland iron with quite a normal 
amount of superheat, greater than tin. Tin from 
this point of view was found to be the most fluid 
of the pure metals. White iron was found to be 
the least fluid of all the metals and alloys 
examined by this method. 

The measurement of the true viscosity or its 
reciprocal fluidity for the high-melting point 
ferrous materials has been found to be a matter 
of considerable difficulty. Some experiments have 
heen carried out by Honda‘, who concludes that 
the coefficient of viscosity increases with the 
earben content. Generally speaking the viscosity 
of molten metals is about two or three times that 
of water. The viscosity decreases with increase 

* T.B.F.Proe., 1921-22. 

* Edin. and Dublin: Phil. Mag., Vol. 42, No. 247, July, 1921. 
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in temperature and at any given temperature the 
order of viscosity of different metals is roughly 
the same as that of their melting points. Tho 
higher the melting point the more viscous the 
molten metal at the particular temperature. 


Surface Tension. 

According to Turner’, the surface tension of 
iron is in the neighbourhood of 1,200 deg. per cm, 
For comparison the surface tensions of water, 
mercury, tin and copper are respectively :—73, 
447, 480 and 1,178 degrees per cm. 


Non-Corrodible Steel. 


At a Conversazione of the Royal Society—being 
the 250th anniversary of the founding of the Royal 
Observatory, Greenwich—held in London on Thurs- 
day, July 25, there were exhibited numerous alloys of 
iron and other elements possessing new and _ interest 
ing properties, including non-corrodible and non-scal- 
ing steels, prepared by Sir Robert Hadfield, F.R.S. 

As illustrating the potentialities of manganese steel, 
photomicrographs and specimens in both the unstrained 
and strained conditions were shown. The deforma- 
tion causes extraordinary increase in hardness. This 
property of ‘* deformation hardness ’’ is possessed by 
no other metal to such a high degree; it accounts for 
its remarkable resistance to wear, and also explains why 
it is so difficult fo be machined. 

Other specimens of manganese steel and_nicke! 
steel showed alloys in both magnetic and _ non- 
magnetic conditions in the same bar. In the case of 
the former it is quite non-magnetic, but by heat treat- 
ment it can be rendered magnetic. In the case of the 
latter it is rendered magnetic by exposure to a tem 
perature below 0 deg. C. 

Specimens of iron-nickel-chromium alloys were shown 
for demonstrating their non-scaling qualities compared 
with mild steel. These alloys are resistant to scaling 
at temperatures up to 1,000 deg. C. even in oxidising 
flames. 

A section was devoted to non-corrodible steels, and 
included specimens of iron-nickel-chromium alloys 
demonstrating their resistance to corrosion from various 
causes in comparison with a series commencing wt! 
wrought iron and including 12 per cent. chromium 
steel. 

Other specimens illustrating further the nature of 
the progress of researches on corrosion included : (1) 
The protection of iron and steel by special coatings : 
(2) pure ingot iron (99.85 per cent.) made in the basic 
open-hearth furnace; (3) copper steel, and (4) nor 
rusting chromium steel. 

This steel represents a distinct advance in the 
direction of obtaining non-corrodible steel, but has not 
proved a complete solution of the problem on account 
of the fact that its non-corrodible qualities are de- 
pendent upon heat treatment, and the preparation of 
a smooth surface. A marked advance on this stee! 
is obtained in the special alloys of non-corrodible steels 
Hecla/A.T.V.”’ and Era/A.T.V.’’), which are 
highly resistant to a large range of corroding agencies, 
including the atmosphere, both at ordinary and hig! 
temperatures up to a red heat. They do not depend 
for their qualities upon heat treatment or special! 
preparation of their surfaces. 

The use of ‘‘ Hecla/A.T.V.”’ steels for turbine 
blades was shown as demonstrating that it can be 
brazed without deteriorating its non-corrodible 
properties. On opening up turbines, nickel steel, and 
even high-chromium steel, known as ‘‘ Stainless,”’ 
have been found to be so badly affected by corrosion 
that the working efficiency of the turbine was con- 
siderably reduced. 

Of historic interest was a facsimile model con- 
structed in non-corrodible steel of the famous iren 
pillar of Delhi (erected about a.p. 300), together 
with iron chippings from the original pillar. A 
feature of this remarkable pillar is the resistance it 
has offered to atmospheric corrosion extending ove 
a period of sixteen centuries. 

The properties of silicon steel were demonstrated 
by X-ray spectrograms of silicon steel and pure iron. 
The examination, which was carried out by Professor 
K. Honda, indicated that the crystalline structure of 
silicon steel is undistinguishable from that of pure 
iron. In addition, the lattice constant is of closely 
the same dimensions, namely, 2.860 Angstrém units 
for the silicon steel, compared with 2.864 for the 
specimen of pure iron. It is evident, therefore, that 
the remarkable magnetic properties of silicon steel are 
not the result of any special crystalline formation, 
but that they reside in the individual atoms. In the 
case of silicon steel it is not yet clear in what way 
the presence of silicon atoms is able to modify so 
advantageously the magnetic properties of the iron 
atoms. 


J. 1. Mets. May Lecture, 1921. 
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Commercial Steels. 


By C.H.S.T. 


(Continued from page 


Nickel Chromium Alloys. 


The nickel chrome alloy represents one of the 
best combinations available at the present time. 
The nicke} intensifies the physical characteristics 
of the chromium, and the chromium has a similar 
effect on the nickel. 

For case hardening nickel chrome steels seem to 
give very excellent results. The carbon is very 
rapidly taken up in this combination, and for that 
reason nickel chrome rather preferable to 
straight nickel steel. 

With the mutually intensifying action of 
chromium and nickel there is a most suitable ratio 
for these two alloys, and it has been found that 
roughly 24 parts of nickel to about one of chromium 
gives the best results. So that there are the 
standard types of 3.5 per cent. nickel, 1.5 per cent. 
chromium—1.5 per cent. nickel, 0.6 per cent. 
chromium, and the various intermediary types. 
This ratio, however, does not cover the whole of 
the nickel-chromium combinations, and many sur- 
prising results have been obtained when other per- 
centages of these alloys have been combined. 


Vanadium Steels. 


Much has been stated and published concerning 
vanadium as an alloy with chromium and_ the 
benefits to be derived from chrome vanadium steel 
over and above those obtainable from chromium 
nickel. 

Vanadium has a very marked effect upon alloy 
steels rich in chromium, carbon or manganese. 
Vanadium itself, when combined with steel very 
low in carbon, is not so noticeably beneficial as 
the same carbon steel higher in manganese, but it 
a small quantity of chromium is added, then the 
vanadium has a very marked dynamic effect. It 
would seem, therefore, that the vanadium has the 
effect of intensifying the action of chromium and 
manganese, or that vanadium is intensified by 
these elements. 

Vanadium has the peculiar property of readily 
combining with the ferrite and also with the 
carbon, forming carbides, and is to be found in 
solid solution in the ferrite. The ductility of 
carbon vanadium steels is therefore increased, 
likewise the ductility of chrome vanadium steels. 

The full effect of vanadium is not felt unless 
the temperatures to which the steel is heated for 
hardening are raised considerably. Therefore it is 
necessary that a certain amount of soaking takes 
place so as to get the necessary equalisation. This 
is the case with all cementitic compounds, of which 
vanadium is one. 

Chrome-vanadium steels also have a_ tendency 
towards greater depth of hardening and anti- 
fatigue properties than can be obtained from 
straight chromium steels. It would appear that 
the intensification of the chromium and manganese 
in the alloy steel accounts for this phenomenon. 

Vanadium is a very excellent scavenger either 
for removing the harmful gases or causing them to 
enter into solution with the metal in such a way as 
largely to obviate their harmful effects. Chrome- 
vanadium steels have been claimed by many steel 
manufacturers and users to be preferable to nickel 
chrome steels. Where price is the chief factor, 
many cases are being found where a stronger steel 
can be obtained from the chrome vanadium than- 
the nickel chrome. It is certainly safe to say that 
each of these two systems of alloys has its own 
particular fields, and chrome-vanadium steels 
should not be regarded as the sole solution for all 
problems, nor should nickel-chrome. 


Manganese Steel. 


Manganese adds considerably to the tensile 
strength of steel, but is dependent on the carbon 
eontent. High carbon materially adds to the 
brittleness, whereas low carbon, pearlitic man- 
ganese steels are very tough and ductile, and are 
not at all brittle, providing the heat treatment is 
correct. Manganese steel is very susceptible to 
high temperatures and prolonged heating. 

Low carbon, pearlitic manganese steel is a very 


efficient steel, but its value is entirely dependent 
on the temperature to which it is heated for 
hardening or the temperature used for annealing. 
Low carbon, pearlitic manganese steel made in the 
electric furnace seems to be more efficient than 
the same chemical analysis steel made by either 
the open-hearth or crucible process. No reason 
has, as yet, heen assigned for this peculiar pheno- 
menon, but it is believed that the removal of the 
harmful gases, particularly oxygen and nitrogen, 
is responsible, 

Manganese when added to steel has the effect of 
lowering the critical range. One per cent. man- 
ganese will lower the upper critical point 33 deg. 
C. The action of manganese is very similar to 
that of nickel in this respect, but twice as 
powerful. As an instance, 1 per cent. nickel would 
have the effect of lowering the upper critical range 
by 13 to 16 deg. C. 

Low carbon, pearlitic manganese steel, heat 
treated, will give dynamic strength which cannot 
be equalled by low-priced, and necessarily low- 
content, nickel steels. In many cases it is pre- 
ferable to use high-grade manganese steel rather 
than a low-content nickel steel. 

High-manganese steels, or austenitic manganese 
steels, are used for a variety of purposes where 
great resistance to abrasion is required, the per- 
centage of manganese being from 11 to 14 per 
cent., and carbon 1 to 1.50 per cent. This steel 
is practically valueless unless heat treated, i.¢., 
heated to about vellow-red and quenched in ice 
water. The structure is then austenitic, and the 
air-cooled structure of this steel is martensitic, so 
that this steel has to be heated and very rapidly 
cooled to obtain the ductile austenitic structure. 

Manganese between 2 and 7 per cent. is a vers 
brittle material when the carbon is about 1 per 
cent, or higher, and so quite useless. Below 2 per 
cent. manganese steel, low in carbon, is a very 
ductile and tough steel. Small additions of chrome 
up to 1 per cent. increase the elastic limit of low 
carbon, pearlitic manganese steels without affect- 
ing the resistance to shock, but materially de- 
creases the percentage of elongation. 

Vanadium added to this steel has a very marked 
effect, increasing greatly the dynamic strength and 
changing slightly the susceptibility of the steel to 
heat treatment, giving a wider margin for the 
hardening temperature. Manganese steel with 
added vanadium is most efficient when heat 
treated. 


Tungsten Steels. 


Tungsten as an alloy in steel has been known 
and used for a considerable time, and the cele- 
brated Damascus steel was a form of this alloy 
steel. Tungsten and its effects, however, did not 
become generally known until Robert Mushet 
experimented and developed his famous Mushet 
steel, and the many improvements effected since 
that date go to show how little Mushet himself 
understood of the peculiar effects of tungsten as 
an alloy. 

Tungsten acts on steel in a similar manner to 
carbon—that is, it increases the hardness; but 
it is much less effective than carbon in this 
respect. If the percentage of tungsten and man- 
ganese is high the steel can be hardened by 
cooling in the air. This effect is diagonally oppo- 
site to that of carbon. It was this combination 
that Mushet used in his well-known steel. 

The principal use of tungsten is in high-speed 
tool steel, but here a high percentage of man- 
ganese is distinctly detrimental, making the steel 
liable to fire crack, very brittle and weak in the 
body, and less easily forged and annealed. Man- 
ganese should be kept low and a high percentage 
of chromium used instead. 

The tungsten-chromium steels when hardened 
retain their hardness even when heated to a dark 
cherry red by the friction of cutting or the heat 
arising from the chips. This characteristic led to 
the term ‘red hardness’? being applied to this 
class of steel, and it is this property that is 
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responsible for the increase of cutting speeds in 
the tungsten chrome alloy, that is, high-speed 
steel. 

Tungsten, when added to steel up to 6 per cent., 
does not have the property of red hardness any 
more than carbon tool steel, providing the man- 
ganese or chromium is low. Tungsten has a 
rapidly increasing cutting efficiency up to about 
18 per cent.; more than this is not desirable. 
Above 5 to 6 per cent. tungsten, chromium must 
be used to obtain good results. 

If chromium is alloyed with tungsten, then a 
very definite red hard effect is noticed, with great 
increase in cutting efficiency. The maximum red 
hard cutting efficiency of the tungsten chrome 
steel seems to be a definite chemical analysis ratio, 
but there are various mechanical and other reasons 
why this ratio is not used for high-speed steel, as 
high chromium content steel is very easily spoilt 
by the high heats necessary in its heat treatment. 

Very little is known of the actual function of 
tungsten, though a vast amount of experimental 
work has been done. It is possible that when the 
effect of tungsten with iron carbon alloys is better 
understood a greater improvement can be expected 
from these steels. Tungsten has been tried, and 
is still used, by some manufacturers for making 
punches, chisels and other impact tools. It has 
also been used for springs, and has given very 
good results, although other less expensive alloys 
give equally good results, and in some cases better. 

Tungsten is largely used for permanent magnets, 
in which its action is not well understood. In 
fact, the reason why steel becomes a permanent 
magnet is not at all understood. The principal 
effect, as conceded by many authorities, is that 
tungsten distinctly retards separation of the iron- 
carbon solution, removing down to atmospheric 
temperature the lowest recalescent point. 

A peculiar property of tungsten when used in 
the iron-carbon alloys is that when a temperature 
of 960 deg. C. is not exceeded it does not inter- 
fere with the carbide change, thereby affecting 
the temperatures of the recalescent points : whereas 
when the hardening temperature is raised above 
1,010 deg. C. a most remarkable effect is con- 
veyed upon the falling transformation points, pre- 
venting their formation entirely, down to about 
atmospheric temperature. 

The lowering of the carbide change, which is 

produced by heating tungsten steels to over 1,010 
deg. C., and is the real cause of the red hard 
properties of these alloys, is not understood, and 
there is no direct evidence to show what actually 
happens at these high temperatures. 
’ There is every reason to believe that when iron 
tungstide Fe,W is present, it gradually goes into 
solution as the temperature is raised above 830 
deg. C., the amount of compound present being 
higher as the tungsten is increased. When com- 
pletely in solution, the temperature of the car- 
hide change (recalescent point) is lowered on 
cooling. It is quite an open question, however, 
whether this lowering is entirely due to the Fe,W 
in solution, or whether some other chemical change 
also occurs. 

At a temperature above 1,010 deg. C there may 
be chemical reactions between the iron and 
tungsten carbide, which give a new compound, 
resulting in the disappearance of the critical point 
at the falling temperature 705 deg. C., and the 
appearance of another point at a lower tempera- 
ture. 

Other combinations, in which there should be 
no tungstide of iron, give the same lowering of 
the carbide change after heating to high tem- 
peratures. The subject is still, therefore, sur- 
rounded with a certain degree of mystery. 


Molybdenum. 


Molybdenum as an alloy in steel has been experi- 
mented with to about the same degree as tungsten. 
The properties of both elements are very similar 
as far as their effects on steel are concerned. 

Molybdenum imparts hardness to carbon steel 
by combining with the carbon and alloying to 
some extent with the iron. Molybdenum has great 
affinity for carbon, hence it is a carbide-forming 
element. If the ‘steel is of high carbon the 
molybdenum is to be found almost entirely with 
the carbon in the form of carbides, therefore the 
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good properties of molybdenum can only be 
realised by heat treatment, which will hold the 
dissolved carbide in solution. Should the carbon 
of the steel be low, the excess molybdenum over 
that as carbide is dissolved in the iron, hence low- 
carbon steels, or structural steels, are mostly 
benefited by the molybdenum additions. High 
percentages of molybdenum have been used in tool 
steel, but have not been very successful unless 
some other element has been used as a carrier or 
stabiliser of the molybdenum. 

The usual stabilising elements for carrying 
molybdenum are cobalt and vanadium, but it has 
been found by some manufacturers that silicon is 
a superior carrier or stabiliser of molybdenum, and 
when chromium is alloyed with molybdenum and 
silicon very remarkable steels can be produced. 

In such steels a comparatively small percentage 
of chromium, silicon and molybdenum with high 
carbon are alloyed, and for some tool purposes, 
such as threading tools, taps, reamers and finish- 
ing cutters, will outlast and outcut high-speed 
steel, though for heavy duty work, such as lathe 
tools, the high-speed steel is far superior. 

A lathe tool could be raised to a red tempera- 
ture, if cutting at high speed, without loss of 
cutting efficiency. It is rare indeed, however, 
that the cutting edges of a threading tool are ever 
raised beyond a purple heat. A good combination 
of the three elements named above is as hard as 
high-speed steel and more edge-retaining at 
temperatures under purple heat. 

Molybdenum, even with the 
recognised stabilisers of cobalt and vanadium, 
suffers from the serious disadvantage of being 
easily volatilised at rolling temperatures, giving 
off a characteristic yellow vapour. The easy 
volatilisation of molybdenum is __ probably 
responsible for many of the non-uniform results 
with which molybdenum steels are credited. 

Silicon as a carrier or stabiliser seems to pre- 
vent Yolatilisation, making molybdenum: stable 
and not so liable to failure, and recent research, 
particularly in America, have shown that silicon 
apparently has obviated this difficulty. Although 
molybdenum volatilises during rolling, there does 
not seem to be much tendency for the molybdenum 
to be oxidised during re-melting. Apparently tem- 
peratures play an important part in the volatilisa- 
tion or loss of molybdenum. 

This element increases the elastic limit of struc- 
tural steels of low or medium carbon, and main- 
tains the elastic limit at a high value, even though 


generaily 


the ultimate strength is reduced by drawing 
temperatures. It also adds considerably to the 


dynamic strength or shock resistance of the steel. 
Molybdenum 0.3 to 0.4 per cent. seems to be desir- 
able for this class of steel. In practice it has been 
shown that molybdenum works very well indeed 
in conjunction with nickel, chromium and 
tungsten, besides its recognised carriers or 
stabilisers, cobalt and vanadium. 


(To be continued.) 


Patent Specifications. 


Particulars of complete specifications accepted, 
furnished by Mr. Erie Potter, Patent Agent, of 
Lonsdale Chambers, 27, Chancery Lane, London, 
W.C.2. Printed copies of the specifications in the 
following list are now on sale. 
236,255. Smva, F. A. De. 


Manufacture of gast 
or moulded articles. 


213,612. Gerken, P. L. Mevurs. Furnaces and 
the like. 

226,482. Luke, F. A. Fire bridges for furnaces. 

234,106. Castine Tron. Merer & Wercne.r, 
Lindenau, Leipzig, Germany. May 12, 1925, No. 
12,377. Convention date, May 13, 1924. Not vet 


accepted. Abridged as open to inspection under 
Sect. 91 of the Act. [Class 83 (i).] 

To ensure that cast iron shall solidify in a finely 
divided state the rate of cooling the casting is 
varied according to the silicon and carbon content. 
Thus iron containing 3.5 per cent. silicon may be 
cast in a chill. If white iron or pearlite are found 


in the casting this is heated for a short time to 
convert them into ferrite. 
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Low Temperature Heat Treatment 
of Special Cast Iron.* 


Mr. J. W. Donaldson’s Reply. 


Dealing with the various points raised in the 
discussion, the author, first in reply to Mr. 
Fletcher, admits that the phosphorus content of 
the various iron is too high. He would have pre- 
ferred a phosphorus of 0.3 per cent. and in 
getting the irons prepared specified 0.5 per cent. 
maximum, but unfortunately this was exceeded. 
Mr. Fletcher's remarks regarding pearlitic iron 
and the taking of pearlitic iron as a base for in- 
vestigations are of interest, and the author is in 
entire agreement with them. The development of 
a pearlitic structure and the maintenance of that 
structure as far as possible under heat treatment 
by the addition of special elements which render 
the carbide stable is necessary if heat-resisting 
irons are to be produced satisfactorily. 

In reply to Mr. Cook's query as to why 450 and 
550 deg. C. were selected for the heat treatment 
experiments, it may be stated that 450 deg, C. was 
taken as representing the maximum temperature 
likely to be attained in general Diesel engine 
practice, and 550 deg. C. as a temperature experi- 
enced under certain very severe conditions. With 
regard to the microscopic investigation of the 
various irons, that is at present being investi- 
gated, as the author realises how necessary the 
study of the structure or matrix is when con- 
sidering the various changes produced by the heat 
treatment. Mr. Cook also raised the question’ of 
the effect of chromium and manganese on the 
wearing properties of the irons, but the author 
has no data to offer. He might, however, refer 
Mr. Cook to a recent Paper by Professor Mellanby 
(Founpry Trape Journar, Vol. 30, page 476), 
where it is stated that resistance to wear may be 
associated with resistance to growth and that irons 
which showed little growth came out equally well 
when their wearing properties were tested. 

The author is unable to state, in reply to Mr. 
Primrose’s question, what loss is found in remelting 
Mayari pig-iron. The rate of heating up of the 
bars in the elevated temperature tests occupied 
about half-an-hour, so that very little change 
would take place before breaking. As regards the 
mechanism of the change taking place on heat 
treatment of the chromium iron resulting in con- 
traction, the author is so far unable to explain, 
but is continuing his investigations. Andrew and 
Hyman’s tests quoted by Mr. Primrose showing 
where chromium retarded growth, but did not pre- 
vent it, were carried out at 900 deg. C. 

Mr. Young questions the use of the term 
annealing in connection with the first series of 
tests and suggests that the tests are really growth 
tests. The author admits that the word used is 
unfortunate, and would suggest that it be re- 
placed by the word *‘ heat treatment.’’ As regards 
the various points raised regarding the chromium 
irons, the effect of chromium on the structure 
and the addition of silicon or nickel in order to 
allow of an increased chromium content, the 
author agrees with Mr, Young that by the Perlit 
process a higher percentage of chromium than 0.4 
could be introduced without increasing the silicon 
and also a much lower silicon could be used. 
Mr. Young states that the carbide changes are not 
complete in the 200 hours over which the tests were 
made, and suggests that further changes would 
take place under service conditions. While admit- 
ing this to a certain extent, the author is inclined 
t6 think that at least 95 per cent. of the changd 
that is likely to occur has taken place at the end 
of 200 hours. The comparison of the various irons 
as regards composition, strength and hardness 
after the various heat treatments which Mr. 
Young makes, and his deductions regarding the 
condition of the matrix, are extremely interesting, 
and are largely borne out by microscopic investi- 
gations which the author has made. 

In reply to Professor Andrew, it may be said 
that the growth bars were examined very carefully 
for scaling, but there were no signs of it observed. 
Microscopic examinations undertaken, so far, have 
shown that there are indications of oxide forma- 
tion and also that a relationship appears to exist 


* This Paper appeared in our issue of June 18. 
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hetween the size of the graphite flakes and the 
growth. 

Mr. Pearce asks if there is a quick method of 
testing for heat-resisting irons, but the author 
cannot give any beyond suggesting that it may be 
possible to form a rough idea from the structure 
and composition, | 

As regards the effect of pressure on growth, in 
reply to Mr. Longden, the author is unable to give 
an opinion. 

The author is rather surprised regarding Mr. 
Shaw’s remarks regarding his experience of test 
bars containing chromium, as the various experi- 
ments were carried out on bars cast 1} in. 
diameter and gave the tests stated. 


Iron and Steel Industry of South 


Africa. 


An essential factor in the further development 
of the iron and steel industry in South Africa, for 
which the Union Steel Corporation of Vereenig- 
ing has been mainly responsible, is the acquisition 
of the iron-ore areas and the blast-furnace and 
accessory equipment of the Newcastle Iron and 
Steel Works, the transfer of which to the Vereenig- 
ing concern is now being completed. Over and 
above this addition to the Union Steel’s assets 
is the acquisition of the very large and important 
iron-ore beds on the farm Kromdraai. The Cor- 
poration has now been in active existence for 
nearly 12 vears, and during this period it has 
turned out some 200,000 tons of steel. In view of 
the growing iron and steel needs of the country 
tt was some time ago decided to initiate the 
manufacture of steel from South African pig-iron 
manufactured from South African ores at the New- 
castle blast furnace. The Newcastle plant will be 
starting up this month. The initial capacity will 
be 5,000 tons per month. In keeping with the 
plan the work of enlarging the plant at Vereenig- 
ing is now in progress, and the essential features 
of this operation are:—(1) Increasing the output 
capacity by the installation of a new 30-ton open- 
hearth furnace, which will come into commission 
in about six months’ time. (2) Installation of a 
Tropenas process equipment. steel-making 
plant now consists of three basic open-hearth fur- 
naces of 15, 20 and 25 tons capacity respectively, 
and one 3}-ton Héroult electric furnace. The new 
30-ton open-hearth furnace is now being installed. 

The rolling-mill plant consists of one 12-in., one 
15-in. merchant bar mill, and 22-in. cogging and 
finishing mills. 

The products cover a very wide range. Tube- 
mill bars in hard steel are manufactured for the 
mines, also rails from 16 to 45 lbs. per vard. Steel 
castings are manufactured up to 15 tons, also shoes 
and dies, both cast steel and forged steel, for use 
in mine batteries. The present rate of output is 
about 2,000 tons per month. 

The Tropenas process equipment, which is now 
being installed at Vereeniging, consists of a 2-ton 
converter which is fed by a cupola situated along- 
side, supplying molten iron containing 30 per cent. 
steel scrap. 

Four grades of steel are being made, as follows: 
—(1) Magnet steel for electrical purposes—carbon 
0.09 ; (2) mild steel—carbon 0.20; (3) general cast- 
ings, skip wheels, ete.—carbon 0.30: (4) gear 
wheels, die blocks and harder castings—carbon 
0.40. 

Particularly urgent is the settlement of the 
question of railway rates on pig-iron from the 
Newcastle blast furnace to the Vereeniging 
Works. Upon the ability of the Corporation to 
secure reasonable rates in respect of pig-iron the 
success of this new phase of Vereeniging activi- 
ties will largely depend. 


Protection for Austrian Iron and Steel. — The 
Austrian iron and steel industry has asked for an 
increase in the import duties on the ground of growing 
German competition. The duty demanded on pig-iron, 


at present duty-free, is 10 gold crowns (8s. 4d.) per 
metric ton, on bars 50 crowns (41s. 8d.), as against the 
present 25 crowns (20s. 10d.), and on wire rods 
crowns (5s.). 
demand. 


The engineering industry opposes the 


ig 
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Notes on Graphite Crucibles. 
By T. E. G. L. 


The first graphite crucibles were made at the 
beginning of the sixteenth century near Passau 
in Austria, and were principally used for melting 
precious metals. The oldest factory in the world 
is the Vereinigte Schmelztiegelwerke at Passau. 
It is during the past twenty-five years that great 
advancement has been made in the manufacture of 
crucibles, more, probably, than in all the time since 
their introduction, but it is only during the past 
twelve years or so that there has been much 
information available on the subject of graphite 
crucibles. 

In graphite crucibles the question of volatilisa- 
tion is not to be considered, as most of the uses 
to which they are subjected are carried on at tem- 
peratures below 1,650 deg. C. There is no diffi- 
culty in making mixtures of fireclay with other 
refractory materials which will stand temperatures 
up to 1,480 deg. C., therefore the- formation of 
graphite in this particular applies only to tem- 
peratures above this point. If a piece of crucible 
material is covered with fine graphite so as to keep 
away the air, and then subjected to a temperature 
as high as 1,815 deg. C., no mass fusion will be 
found. However, if the graphite is removed by 
combustion, and the crucible is again put under 
the same temperature, the mass melts readily. 
Thus the action of the graphite probably prevents 
the flowing of any partly-melted particles over 
adjacent unmelted particles. In this way no 
general fluxing occurs. With crucibles used for 
melting steel in gas fires this property is well illus- 
trated. A vitreous glaze covers the outside of the 
crucible after each heat, while immediately under- 
neath lies the crucible wall in its original condi- 
tion. A line of demarcation is clearly definable. 
The graphite is slowly burned from the inter- 
surface of the crucible wall as the temperature 
rises from 535 deg. to 1,480 deg. C., or thereabouts, 
and as soon as the temperature reaches the melting 
point of this graphite-free material it melts 
quickly, but without disturbing the portion of the 
wall where the graphite remains. 

It is impossible to produce a crucible material 
that will not expand on heating and at the same 
time possess sufficient strength to withstand rough, 
hard usage. But graphite tends to reduce failures 
from this cause. Graphite also tends to reduce the 
differences in temperature occurring in various 
parts of the crucible. 


Retort Carbon Inadmissible. 

A dense or retort carbon could not be used in 
manufacturing crucibles, as it would burn away 
too quickly, causing rapid disintegration of fhe 
walls due to fluxing, and for this reason foliated 
graphite is used. In the manufacture a certain 
amount of clay is required for the purpose of 
bonding the grains of calcined material, ground 
pot shreds and previously burned fireclay, which 
constitute from 50 to 60 per cent. of the mixture 
used. 

The requirements of crucible clays are very exact- 
ing, and may be summarised as_ follows :—(1) 
Sufficient refractoriness to withstand the high 
heat of the furnaces under the pressure of the 
liquid charge without showing deformation; (2) 
great plasticity and bonding power; (3) great 
mechanical strength, especially in the dried state ; 
(4) the quality of becoming dense at comparatively 
low temperatures in order to produce a structure 
impervious to the liquid metal and resisting its 
corrosive influence; (5) the property of retaining 
a sound structure, free from vesicular development 
upon long continued heating; and (6) the quality 
of firing and drying safely without cracking or 
checking. 

Crucibles are formed or turned up in wooden or 
plaster of Paris moulds, much the same as ordinary 
potterv ware. At the time of making they con- 
tain about 20 per cent. moisture, and to keep the 
shape of the crucible during drying a period of 
from four to six weeks is necessary to compensate 
for the shrinkage. 

The object of the crueible maker’s burning is 
simply to calcine the clay matter. The physical 
properties of the clay are changed, and, while it 
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has lost its plasticity, it will, on cooling, absorb 
very readily hygroscopic moisture. How much will 
be absorbed depends upon the humidity of the air. 
For instance, in some recent tests a crucible was 
taken from the kiln, tested, and found to contain 
less than 0.25 per cent. of moisture, placed in a 
room at 30 deg. C., and 5 hours later it contained 
2.7 per cent. moisture. It was then submitted to 
the atmosphere, and 5 hours later was found to 
contain 4.5 per cent. moisture. 
Annealing Practice. 

To anneal properly there can be no hard and 
fast rule. Every foundry has its own peculiarities, 
and where in one case could use his 
core oven consistently to anneal his crucibles 
properly, it would be ruinous for ‘‘ B”’ to adopt 
the same method. ‘‘ A’’ might have a foundry 
where few cores are used and the oven could be 
almost entirely devoted to the annealing of 
crucibles; ‘‘ B’’ might have an oven where cores 
were used extensively and be of large dimensions. 

To place crucibles in an oven with a load of wet 
cores would be the height of foolishness, as the 
crucibles would quickly absorb the moisture. A 
method of annealing which is quite popular 
amongst small foundries is to place the crucible 
on top of the furnace, and this practice is suc- 
cessful provided the melter discretion. 
Crucibles, as a rule, when they arrive at the 
foundry contain from 4 to 5 per cent. of moisture. 
If they are placed at once on top of a very hot 
furnace there is the risk of an immediate “‘ scalp,” 
and, should they show no immediate damage, a toe- 
sudden annealing might cause an internal fracture 
which would in a few weeks develop a leak, or what 
are commonly known as “ pin holes.’’ 

The best device for annealing is a furnace built 
expressly for the purpose, using the surplus heat 
from the furnace on its way to the stack. These 
can be built so that the heat can be regulated and 
the temperature brought gradually from normal to 
120 deg. C. or above. The average size crucible 
should remain at this temperature for at least 48 
hours before going into the furnace. Larger sizes 
require more time, and the smaller crucibles less. 


Importance of Handling Tools. 

That tongs play a very important part in the 
life of a crucible is shown in the fact that with 
a tilting furnace, where lifting in and out is 
eliminated, a crucible will run more than double 
the number of heats. When the crucible is under 
its melting heat it is plastic, and readily adjusts 
itself to any irregular shape to fit the tongs. After 
a pour is made and the crucible cools it will retain 
this irregular shape. In the second operation, 
unless the tongs are placed in the identical posi- 
tion, an unequal strain will occur, and_ this 
repeated time after time weakens the crucible and 
naturally shortens its life. 

Different foundries have their own ideas as to 
the proper style of tongs best fitted for their 
work, and while it is no part of the author's 
intention to recommend a specific type, it must be 
emphasised that the tongs must be kept properly 
fitted to the crucibles. Cases are existent where 
one pair of tongs handles three different sizes of 
crucible. The loss in crucibles here would pay for 
a dozen tongs in a very short time. 


Other Injurious Factors. 

In actual use there is nothing more detrimental 
to a graphite crucible than the gases that arise 
from impure fuel. While their influence is indi- 
cated on the exterior of the crucible, their ill-effect 
permeates the entire wall, and it frequently 
happens that while the crucible has leaked or 
eracked in its early life, the walls retain their 
original thickness, but when broken exhibit a dull 
colour. 

Both coal and coke which contain sulphur to any 
great extent will produce this result, particularly 
if used when damp. Imperfect combustion with 
oil or gas will also have the same effect. This is 


due to the fact that in the coal or coke fire the 
crucible is almost completely submerged by the fuel 
and thus protected from the extreme oxidising 
condition, thereby only getting the bad effect at 
the top of the crucible, whereas in the oil or gas 
furnace an imperfect combustion affects the entire 
surface. 
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These gases are always produced at low tem- 
perature—in the case of a coal or coke fire, usually 
immediately after a fresh charge of fuel, and in 
the oil or gas furnace at a slight manipulation of 
the air or fuel valves. It is noticeable that the 
crucible used in melting steel is never affected by 
these gases. This is explained by the fact that it 
is plunged into a heat sufficiently high to eliminate 
all gases, and, while this extreme heat, together 
with the fluxing action of the heated metal, tends 
to make the life of the crucible short, it will be 
noticed that the wall of the vessel, however thin, 
retains its original life in appearance and nature. 

The life of a graphite crucible is often greatly 
reduced by what is called in foundry parlance 
‘soaking.’’ While this practice is more general 
among small founders, it is observed extensively 
in larger plants. At the beginning of the day’s 
work the furnaces are fired, the charge made, and 
the crucible placed. The moulders begin their 
work: 9.30 a.m. finds the metal sufficiently melted 
for a pour, but the moulder is not ready, and it 
often happens that two, three or four hours pass 
before the pour is made. Under these conditions 
the life of a crucible can be divided by three. 

If crucibles are kept in a damp place they 
absorb moisture and readily scalp when placed in 
the -fire. They should also be piled upside down 
both before and after using to keep: them clean. 

How Casualties Arise. 

Crucibles are subjected to extreme and entirely 
unnecessary ill-treatment, and a few instances 
might be given. Beginning with a brand new 
crucible that has never seen the fire, but has been 
broken in handling, and a second rendered useless 
by scalping from too quick heating, we can run 
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Making of Rollers. 


By A. GREENHALGH. 


The making of a roller is really a simple job, but 
considered by the moulder a hard and thankless 
one, By describing the making of a roller the 
writer introduces what is to him a new method, 
doing away with the wood pattern, which with 
constant use becomes battered and broken, and 
therefore breaks the mould when being drawn out. 
By making them with shell rings, rollers of 
different lengths can be made. The roller described 
is 9 ft. long over all, the middle part 4 ft. 5 in. by 
18 in., the top and bottom parts being 2 ft. 3 in. 
by 10 in. Three shell rings are therefore required, 
two 10 in. dia. and about 2 ft. deep; one 18 in. 
dia., and the same depth as the others. Besides 
these rings will be required four plates, one for 
bottom and top with prints for core; the other two 
are used where the difference in diameter occurs. 

The bottom plate with the print is bedded in the 
box which is to be used. Upon this is placed the 
10-in. ring. This is now rammed up, the runner 
being placed about a foot from the bottom. The 
ring, after being rammed nearly to the top, can 
be drawn up to the required height. “A joint can 
now be made here, Jevel with the top of the ring. 
Upon this is placed the plate, upon which is placed 
the shell for the body. Fig. 1 shows the mould so 
far, with small flanges on plate to prevent rings 
getting out of centre. The body part is rammed 
up, the ring being drawn up to the right height, 
joints being made as required for the purpose of 
blacking the mould afterwards. The plate to hold 
the top shell ring is now placed on the joint, and 


down the list until we come to the unfortunate 
«crucible that has been squeezed until it split 
hecause the tongs gripped it above the ‘ bulge.” 
There are crucibles with holes punched through 
hottom and sides with an improperly shaped fire- 
bar. There are crucibles with great pieces broken 
out of the sides due to being gripped with spelter 
tongs to straighten them in the fire. There are 
crucibles that have not more than one or two heats 
to their credit that are split because the metal 
has been wedged in so tightly that when it was 
heated it had no room to expand. Finally, there 
are crucibles with their edges broken down because 
of the rubbing of the stir bar, and others with 
rings eaten in around the metal line due to the 
use of injurious fluxes. It is no exaggeration to 
say that fully 50 per cent. of scrapped crucibles 
have failed because of improper handling. 

The author has seen some ghastly atrocities per- 
petrated upon a quite good crucible. He has seen 
crucibles put into the fire for the first time coming 
out with gaping cracks, from which metal has 
flowed in thick streams; crucibles being pulled up 
in the fire by means of thin-nosed spelter tongs, 
with the resulting gashes in the sides—in fact, 
actual corroboration of the mute evidence of the 
casualties to be seen on almost any scrap heap. 


the ramming up continued. The top is lifted off 
and the shell ring withdrawn. That part of the 
mould can now be lifted away, the large ring 
drawn out, and the mould parted. The finishing 
required should be very little. The parts are 
blacked and placed in the stove for drying. Fig. 2 
shows mould ready for being parted. By this 
method rollers of any length can be made without 
having to alter patterns. Shell rings of various 
diameters would have to be made, and the plates 
to suit them, but they only require making once, 
and could also be used for many other jobs. Fig. 3 
shows the plates. A, Fig. 2. is a simple and easily 
adjusted arrangement whereby the core barre] can 
be held in position whilst casting. A straight bar 
is provided, with a round hole in the centre and a 
slot hole at each end. Bolts are attached to lugs 
in the top part, and through the slot holes in the 
har. The barrel can then be easily slackened as 
required. 


Exports of Iron and Steel Scrap from France.—A 
recent issue of the French “‘ Journal Official ’’ contains 
a notice stating that permits already issued to dealers 
in iron and steel scrap will remain valid until August 
15, notwithstanding the decree recently issued restrict- 
ing such exports. 
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Scotch Progress in the Production of Heavy Castings. 


There is illustrated below one of four very large 
hydraulic cylinders for the operation of caissons 
at the King George’s Docks in Caleutta, which 
have recently been supplied by Messrs. Glenfield 
& Kennedy, Limited, of Kilmarnock. These cast- 
ings weigh 25 tons 1] ewt. each, and are the largest 


finished, representing an additional floor space of 
2,430 sq. yds. available for moulding, core-making 
and stoving, whilst the additional plant and equip- 
ment includes six hand moulding machines, two 
turn-over moulding machines, two jolt-ramming 
machines, and the usual accessories in the way of 
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one-piece ’’ cylinders that have ever been made 
in Scotland, being 30 ft. 6 in. in length, exclusive 
of the casting head, with an external diameter 
over the body of 374 in. They were cast vertically 
in the special casting pit in the heavy foundry 
department at Messrs. Glenfield & Kennedy’s 


works in Kilmarnock, and Fig. 1 shows the com- 
pleted casting on two railway wagons ready for 
dispatch to the machine shops; whilst Fig. 2 shows 
one of the cylinders fixed in the huge boring, sur- 
facing, and screwing lathe which forms part of the 
works equipment. Incidentally, it may be stated 
that this lathe is 43 ft. in length, and will take 
diameters up to 8 ft., and work up to 25 ft. in 
the gap, being direct-driven by a 60 h.p. motor. 

The feeding head of the casting weighs 3 tons 
4 ewt., and it may be mentioned also in connection 
with King George’s Docks at Calcutta that Messrs. 
Glenfield & Kennedy, Limited, have supplied a 
series of hydraulically operated double-faced sluice 
gates, each of which are 9 ft. x 6 ft. 

Further, it is interesting to note that the firm 
are just completing very considerable extensions 
to their light foundries, consisting of two complete 
hays of the most modern construction in steel, with 
abundant overhead lighting and brick gables, the 
steel framework being suitably shrouded in corru- 
gated iron, whilst the ventilation is on excellent 
lines. The work was commenced early this year, 
largely because of the great increase in the demand 
for light castings in connection with the firm’s 
extensive valve trade, and is now practically 
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hydraulic wall cranes and haulage gear. This 


brings the total foundry equipment of Messrs. 
Glenfield & Kennedy’s works up to 7,240 square 
yards, and it may be stated that they are also 
carrying out considerable extensions to their iron- 
dressinz shops. 


FIXED IN THE LATHE. 


Patent Specifications Accepted. 


Particulars of complete specifications accepted, 
furnished by Mr. Eric Potter, Patent Agent, of 
Lonsdale Chambers, 27, Chancery Lane, London, 
W.C.2. Printed copies of the specifications in the 


following list are now on sale. 


236,256. Mitrar, W. S.  Desulphurisation and con- 
centration of sulphide iron ores. March 7, 1924. 

236,273. Jensen, C. A. (INTERNATIONAL MeEtTAL PrRo- 
pucts Company). Process for the production of 
ingot iron. 

236,310.—Matmepr & Company, MASCHINENFABRIK 
Axt Ges, and Guiosic, A. Machines for cutting 
articles from metal bars and perforating and 
shaping them. April 14, 1924. 

23,676. Hancock, I. J, anp Hancock & Company, 
Limirep. Blowpipe machines for cutting metal. 
April 15, 1924. 

236,677. Catvert, A. W. Furnaces for detinning 
metal plates, etc. April 16, 1924. 

225,501. Lanz, H., Frm oF. Process for the manu 
facture of high quality grey cast-iron. Dec. 1, 
1923. 

236,739. Hamitton, W. B., anp Rerp. F. Process of 
reducing metal oxide. July 29, 1924. 
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Iron and Steel Institute. 


Autumn Meeting in Birmingham. 

As previously announced, the Autumn Meeting 
of the Iron and Steel Institute will be held at 
Birmingham on Wednesday, Thursday and Friday, 
September 9, 10 and 11, 1925. An_ influential 
Reception Committee has been formed with Mr. 
George Hatton, C.B.E., as chairman, Mr. Joseph 
Payton as treasurer, and Mr. H. B. Jacks as 
honorary secretary. 

The following is the list of Papers which it is 
expected will be submitted to the meeting :— 
1, ‘ The Dilatation of Cast Irons during Repeated 
Heating and Cooling,” by J. H. Andrew and R. 
Higgins; 2, ‘‘ Equilibrium at High Temperatures 
in the Iron-Carbon-Silicon System,’’ by M. L. 
Becker; 3, “ High Frequency Induction Fur- 
naces,’’ by D. F. Campbell; 4, “ The Chromium- 
Iron Equilibrium in Carbides Recovered from 
Annealed 2.23 per cent. Chrome Steels,’’ by E. D. 
Campbell and J. F. Ross; 5, *‘ Steel Moulding 
Sands and their Behaviour under High Tempera- 
tures,’ by A. L. Curtis; 6, “ The Tensile Proper- 
ties of Single Iron Crystals and the Influence of 
Crystal Size upon the Tensile Properties of Iron,” 
by C. A. Edwards and L. B. Pfeil; 7, “ The Orien- 
tation of Crystals Produced by Heating Strained 
Iron,” by C. F. Elam; 8, * Ancient Iron from 
Richborough Folkestone,’”’ by J. Newton 
Friend and W. E. Thorneycroft; 9, ‘‘ The Effect 
of Temperature on the Behaviour of Iron and 
Steel in the Notched Bar Impact Test,’’ by R. H. 
Greaves and J. A. Jones; 10, ‘‘ Notes on the 
Iron.Niekel and Tron-Cobalt Equilibrium Dia- 
grams,” by L. Grenet ; 11, ‘‘Reduction of Iron Ores 
by Hydrogen,’ by H. Kamura; 12, “ Blast Fur- 
nace Practice in India, with Special Reference 
to Economy in Coke Consumption,’ by J. L. 
Keenan; 13, The Davis Steel Wheel and _ ite 
Manufacture in England,’ by W. R. Martin; 
14, “ Retained Austenite,” by J. A. Mathews; 15, 
‘© 4 New Direct Process,’ by H. Flodin; 16, The 
Magnetic and Electrical Properties of Cast Iron,”’ 
by J. H. Partridge; 17, “ Dendritic Segregation 
in TIron-Carbon Alloys,’ by <A. Sauveur and 
V. N. Krivobok; 18, “* The Influence of Strain 
and of Heat on the Hardness of Iron and 
Steel,” by A. Sauveur and D. C. Lee. 

The provisional programme of the meeting is as 


follows : — 
Wednesday, September 9. 
Morninc.—Welcome by the Lord Mavor of Bir- 
mingham and the President of the Birmingham 
Chamber of Commerce at the opening meeting at 
the University, Edmund Street. A selection of 
papers will subsequently be read and discussed. 
The members and the ladies accompanying them 
will take luncheon at the Grand Hotel by invita- 
tion of the Reception Committee. 
AFTERNOON.—The afternoon will be devoted to 
visits to works in Birmingham, which include :— 
Messrs. Austin Motor Company, Limited, North- 
field; Bromford, Limited, Rocky Lane, Aston ; 
B.S.A. Tools, Limited, Sparkbrook; Elkington 
(the well-known silversmiths); Kynoch, Limited, 
Witton; Henry Wiggin & Company; Wolseley 
Motors, Limited, Adderley Park; Belliss & Mor- 
com, Limited, Birmingham; Hughes Johnson 
Stampings, Limited, Langley Green; J. Gillott & 
Sons, Penmakers, Birmingham; and Cadbury’s. 
Eventnc.—In the evening a reception and dance 
will be given by the Lord Mayor and Lady 
Mayoress at the Council House at 8.15. 


Thursday, September 10. 


Morninc.—Meeting in the morning at the Uni-, 


versity, Edmund Street, for the reading and dis- 
cussion of papers. 

AFTERNOON.—The afternoon will be devoted to 
visits to the following works in Birmingham, 
which include :—Messrs. W. & T. Avery, Limited, 
Soho Foundry; B.S.A., Limited, Small Heath; 
the General Electric Company, Limited, Witton; 
F. H. Lloyd & Company, Limited, Wednesbury ; 
and Walter Somers, Limited, Halesowen. 

Evenine.—A reception will be held at the Uni- 
versity, Edgbaston, at 8.30. Sir Gilbert Barling, 
Bt., Vice-Chancellor, and Miss Barling, Principal 
©. Grant Robertson, M.A., C.V.O., and the Dean 
of the Faculty of Science will receive the Presi- 
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dent, Sir Frederick Mills, Bt., the Council and 
members and their ladies, 


Friday, September 11. 
Arrangements have been made by the Recep- 
tion Committee for a whole day's excursion to 


Guy’s Cliffe, Kenilworth, Warwick and Stratford- 
on-Avon, 


Square Plaited Hemp Driving 
Rope. 


By Our ENGINEERING CORRESPONDENT. 


A very interesting indication of the rapid pro- 
gress that is being made in almost every field of 
power generation and transmission is the hemp 
driving rope, plaited in a square section. It has 
always been more or less the general opinion that 
the ordinary round cotton rope is the best prac- 
tice, but strong claims are made that the square 
hemp rope has superior advantages, and it is now 
being used in many different fields, including, for 
example, drop forging and large cotton mill engine 
drives. In this latter case there is a very natural 
tendency to favour the cotton rope so that hemp 
rope drives in a cotton mill are a rather striking 
testimony. 

The advantages of rope driving in general, as 
compared with belts, for example, include noise- 
lessness, safety, convenience, the faculty of being 
able to divide off definite amvunts of power to a 
number of different driving shafts, low capital cost 
for long centre distances, and ease of going round 
corners by means of suitable loose pulleys, under 
all kinds of conditions. The disadvantages, how- 
ever, of the ordinary round cotton rope include the 
fact that it is not very pliable, so that pulleys of 
a diameter less than 30 to 40 times that of the 
rope cannot be employed, uneven stretching with 
resultant slip and loss of power; only a medium 
speed is possible for good results, and the neces- 
sity of frequent re-splicing, which is costly in 
labour and waste of time due to stoppages. “Most 
of these difficulties are stated to be considerably 
reduced or eliminated altogether by the use of the 
square plaited hemp rope which is a production 
of Messrs, Sutcliffe Bros. and Bryce, Limited, of 
Hyde, near Manchester. Hemp is admittedly a 
superior fibre to cotton for ropes in general, being 
much stronger, more resistant to friction, and not 
affected to the same extent by water (including 
sea water), heat, traces of acid, and other dele- 
terious influences so that it has been used from 
time immemorial, both on land and sea. 

The objection to hemp made up in the form of 
the ordinary round driving rope is that it gives 
a rather severe continuous to-and-fro bending 
action of the hard fibre when going round the 
pulleys and the softer and less resistant cotton 
stands this much better. In the square plaited 
hempen rope, however, it appears that the action 
is more a sliding of one strand over another, and 
hemp, unlike cotton, resists this abrasive action 
without difficulty, the strands under the influence 
of grease and friction giving a high polished sur- 
face, almost metallic in appearance. Square 
hempen rope will run for years without re-splicing. 
both because of the more resistant nature of the 
fibre and the absence of the continual untwist- 
ing motion characteristic of all round ropes when 
running. Another interesting point is that these 
square ropes do not stretch because they are put 
on the pulleys already under a tension equal to 
that of the actual running conditions, having 
been stretched whilst in process of manufacture, 
which is obviously a more efficient practice than 
merely putting on the ropes loose. This is proved 
by the fact that a drive of square hemp ropes 
always run dead level side by side, unlike cotton 
ropes in which each individual rope sags to a 
different extent. 

Finally, the tensile strength is considerably 
greater, and as typical a 3 in. dia. round cotton 


4 
rope is 4,200 lbs. and a square hempen rope 


7,000 Ibs., whilst as regards the important point 
of pulley diameters the square hempen rope runs 
without difficulty at 18 times and even 12 may be 
employed, that is a 12-in. pulley for a 1-in. rope, 
a very different matter. especially in the case of 
electric driving, from the 30 in. to 40 in. pulley 
necessary with cotton ropes. 
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Trade Talk. 


THE BUsINEss of the Chain Roller Bearing Company, 
Limited. has been sold to P. D. Mitchell, Limited. 

H.M. Factory at Heath Town, Wolverhampton, 
extending to a total area of just over 12 acres, was 
offered for sale by auction recently. There was no 
offer, and the property was withdrawn. 

THe RENNERFELD ELECTRIC FURNACE, of which 
several were installed in Great Britain during the 
war, is now being handled so far as Europe is con- 
cerned by Le Four Electrique Suédoes, 61, Boulevard 
de la République, Versailles, France. 

LicENcEs under the Non-Ferrous Metal Industry 
Act, 1918. have been granted to Colour and Chemicals, 
Limited, 10a, Union Court, Old Broad Street, London. 
E.C.2, and the United Metal Company, Limited, 15, 
Throgmorton Avenue, London, E.C.2. 

Furness, Withy & Company, Limitep, have placed 
an order with Vickers, Limited, of Barrow, for the 
onstruction of a single screw passenger and cargo 
steamer, 405 ft. long, 55 ft. 3 in. breadth, carrying 
about 6,300 tons dead weight. on 25 ft. 3 in. draught. 

Porter & Company, of Grantham, have been success- 
ful in obtaining the contract for the plant in connec- 
tion with the enlargement of the Hull Corporation’s 
water pumping station at Cottingham. The tender 
was for £136,859, plus schedule rates for pumps and 
pumping. The hichest tender was £310,210. 

SUNDERLAND SHIP-REPAIRING FACILITIES have been 
appreciably increased by the opening of T. W. Green- 
well & Company’s new dry dock. Constructed by Sir 
William Arrol & Company, Limited, the new dock will 
be able to accommodate the largest type of vessel 
visiting Sunderland. and provision has also been made 
for its extension in the future. Its draft enables vessels 
to be docked at any state of the tide. A new electric 
travelling crane has also been installed. 

Vickers, Limitep, have now acquired the whole 
interest in the Vickers-Spearing Boiler Company, 
Limited. Mr. A. H. Spearing has resigned his posi- 
tion as managing director, and is no longer connected 
with the company. The company will be carried on 
under the name of Vickers-Spearing Boiler Company, 
Limited, as before. This change also gives Vickers. 
Limited, the control of Tinkers, Limited, Daisyfieid 
Boiler Works, Hyde, near Manchester. 

Pratr & Company, Newcastle, are reported to have 
placed an order with Wm. Dobson & Company, 
Walker-on-Tyne, for the construction of a single-deck 
steamer, with long bridge, carrying about 6,700 tons 
deadweight on shallow draught. The principal dimen- 
eions are 360 ft. by 50 ft. by 26 ft. moulded, and the 
engines, which will be built by the North-Eastern 
Marine Engineering Company, Limited, will have 
cylinders 25 in., 41 in. and 68 in. by 45-in. stroke. 

Mr. Martin Price, secretary of the South Wales 
Institute of Engineers, Park Place, Cardiff, announces 
that the engineering exhibition will be opened at the 
Drill Hall (Richardson Street), Swansea, to-day Thurs- 
day, August 6, and will close on Saturday, August 15. 
A season ticket, available for the period of the exhibi- 
tion, will be issued to members of the Institute free 
of charge, and special railway facilities have also been 
secured for members. The Council have decided to 
hold a dinner and dance at the Hotel Metropole, 
Swansea, on Friday, August 14, in connection with 
the exhibition, open to members and exhibitors and 
their ladies. A conference on technical education will 
he held in Swansea on August 11. 

Mr. Goprrey Locker-Lampsox, Under Secretary to 
the Home Office, has received a deputation on the 
question of repealing the prohibition of dealing in 
small quantities of certain scrap metals, and promised 
to lay the matter before the Home Secretary. The 
deputation, which was national in character, was intro- 
duced by Mr. Crawfurd, M.P. The Midland Meta! 
and Allied Trades Association was represented by Mr. 
W. Mousir, Mr. 7. C. Westbury (seoretary). and 
Mr. J. Moore, of Nuneaton: and Mr. H. Willison 
attended on behalf of the Federated Associations of 
Waste Metal Dealers. The purpose of the deputation 
was to ask the Home Secretary to repeal Clause 13 
of the Prevention of Crimes Act, 1871, under which 
lead cannot be purchased in less than hundredweight 
quantities, and brass ani copper in less than half- 
hundredweights. It was pointed out that this pro- 
vision, intended to discourage petty thefts from pri- 
vate dwellings and warehouses. was rendered unneces- 
sary when the Public Health Act, 1907, was passed, 
providing for the registration of waste metal dealers 
and the keeping of detailed accounts. During the 
war shortage the provision was suspended by the 
issue of licences to authorised dealers. As an alterna- 
tive to the repeal of the clause, the deputation sug- 
vested a reversion to the war system of licences on 
payment of reasonable fees. The object in raising 
the matter was to preserve for the country the very 
considerable quantities of metal which were at 
present not dealt in. and went to waste. 
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Contracts Open. 


Bournemouth, August 26.—Reconstruction of per- 
manent way (equal to 35 miles single track), for the 
Tramways Committee. Mr. I. Bulfin, B.A., etc., 
general manager, Tramways Offices, Wootton Gardens, 
Bournemouth. (Fee, £2 2s., not returnable.) 

Durban, September 11.—-Contract No. 49, steel (or 
alternative) pipes and fittings; contract No. 52, 
cast-iron pipes and specials; contract 53, sluice and 
air valves; for the Borough Water Engineer’s De- 
partment, Durban Corporation, ‘South Africa. The 
+ xe of Overseas Trade, 35, Old Queen Street, 

S.W.1, quoting reference A.X. 2226. 

Cairo.—Supply, delivery, and erection of two centri- 
fugal pumps and two 80 h.p. steam engines, for the 
Mechanical Department, Ministry of Public Works. 
Cairo. The Department of Overseas Trade, 35, Old 
Queen Street, S.W.1. (Reference No. A.X. 2222.) 

Johannesburg, August 27.—Pig-iron and ferro-man- 
ganese 80 per cent., for the South African Railways 
and Harbours. The ‘Department of Overseas Trade, 35, 
Old Queen Street, London, S8.W.1. (Reference No. 
A. X. 2221.) 

Liansannor, August 24.—Contract No. 8—providing 
and Jaying about 4,700 yards of 7 in. diameter cast- 
iron pipes; contract No. 9, construction of two con- 
crete reservoirs; together with supply and laying of 
2.300 yards of 12 in. dia. cast-iron pipes, 120 yards 
of 9 in, dia. cast-iron pipes, 100 yards of 7 in. dia. 
cast-iron pipes, and 400 yards of 6 in. dia. cast-iron 
pipes; for the Mid-Glamorgan Water Board. Messrs. 
Thomas and Morgan and Partners. civil engineers, 
Pontypridd. (Fee, £10 10s., returnable.) 

anchester, August 11.—Supply and delivery of 
the following, for the Tramways Committee :—(a) Steel 
girder tramway rails; (b) steel fishplates; (c) steel 
clip plates and coach screws. Mr. H. Mattinson, 
general manager and chief engineer, Corporation 
Tramways, 55, Piccadilly, Manchester. 


Personal. 


Sir ALrrep Monp has, on medical advice, cancelled 
all his engagements until September, and has gone 
abroad. 

Mr. J. Frater Tayior has been elected to the board 
of Sir W. G. Armstrong, Whitworth & Company, 
Limited. 

Mr. H. McQuarrie hes been appointed assistant 
secretary and commercial manager to Alex. Stephens 
& Son, Limited, Govan. Mr. McQuarrie, who is well 
known in shipbuilding circles, was appointed to the 
Tranmere Shipyard, Birkenhead, in 1907, as chief esti- 

mating clerk, and left this position in 1918 to join 

Mr. J. McGovern in the task of constructing a new 

shipyard for the Furness Shipbuilding Company at 

Haverton-Hill-on-Tees, 

ills. 

Dempster, R., director of R. & J. Dempster, 
Limited, the Langloan Iron and Chemi- 
cal Company, Limited, the Furnace 
Gases Company, Limited, and Thomas 

Biecs, C. G., of Liwyncelyn. Bridgend, 
Glam., metal merchant, at one time 
manager of the Vernon Tinplate Works, 
Briton Ferry, and president of the South 
Wales Tinplate Merchants’ Association 


£518,819 


£6,268 


Obituary. 


Mr. Rosr. W. Crakk, a partner in Messrs. John H, 
Clark & Company, pianoforte frame founders, of 
Broad Lane lronworks, Tottenham, died last week. 
He was prominently associated with the public life of 
North London. 

Mr. W. E. Warpen, who was well known in com- 
mercial and banking circles in ge has died 
at Sunnyside, Norfolk Road, Edgbaston. Mr. Warden, 
who was 83 years of age, was the son of the late Mr. 
W. M. Warden, who was connected with the iron 
trade in Birmingham and district. With his brother, 
the late Mr. Arthur Warden, the deceased gentleman 
was associated in the corduct of the Phoenix Bolt and 
Nut ng Limited, Downing Street. Handsworth. 

Mr. SAMvEL DENISON died recently at his residence. 
Spenthorn, West Park, Headingley, Leeds, at the age 
of 67. He had not been in good health for some 
time, but was out up to a few days ago. Mr. Denison 
was well known in business circles, and at one time 
took part in the public life in Leeds. The firm of 
Samuel Denison & Son, Limited, of the Hunslet 
Foundry, of which he had long been managing 
director, was established in 1770, and was one of the 


three leading makers of weighing machines in the 
country. At one time the works were at the old 
Grammar School in North Street, but some years ago 
the firm removed to Hunslet. 
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Quick Delivery 


Our Standard Steam and Electric 
ranes are always in course of 
constructicn in our workshops, 
which enables us to deliver 
promptly They are the most 
economical and quickest working 
cranes on the market. 


ESTABLISHED 1820. 


HAND-RAM TURN-OVER 


MOULDING 
MACHINE 


Simple, Substantial, Accurate, 
Modest in Price. 


STANDARD SIZE: Take Boxes up to 24”x 18” x 8” 


Patentees and Makers : 


JOHN BOOTH & SONS 


General Ironfounders, 


RIPPONDEN, nr. HALIFAX 
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77% OF THE DUST 


and Grit caught by a 


DAVIDSON 


Patent 


FLUE DUST 
COLLECTOR 


installed in a London 
Power Station so 
fine that it will pass 
through al 20 Mesh Screen 


The “Davidson’’ Patent Flue Dust 
Collector removes not only cinders from 
the flue gases, but extracts the most 
minute particles of dust and grit. The 
Fan, which provides the Induced Draught, 
operates the Dust Collector, no other 
running auxiliary being necessary. 


“ DAVIDSON ” 
FLUE DUST COLLECTORS 


Have been installed in Shoreditch Power 
Station ; Central Electric Power Station ; 
Charing Cross Power Station; Marylebone 
Power Station; Treforest Power Station; 
Deptford Power Station; Grimsby Power 
Station ; Barton Power Station, Manchester; 
Provan Chemical Works, Glasgow; and 
many others are in course of erection. 


DAVIDSON & CO., 
LIMITED 


Sirocco Engineering Works, Belfast 


LONDON, MANCHESTER, BIRMINGHAM, GLASGOW, 
CARDIFF, BRISTOL AND 
NEWCASTLE - ON - TYNE. 


& 
THOMAS SMITH « SONS (RODLEY) N*LEEDS a 
= : 
= 
=F 
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IRON AND STEEL MARKETS. 


Pig-iron. 


MIDDLESBROUGH.—As jis customary on these 
occasions, the Cleveland iron market has been vir- 
tually closed during the holiday week, when work on 
Tees-side, as elsewhere, is almost entirely suspended. 
It is, however, satisfactory to note that markets will 
reopen under much mere settled conditions, the sus 
pension of industrial hostilities for the time being 
giving an opportunity for the resumption of buying 
and selling, which would have been impossible had not 
the crisis been surmounted. In the existing con- 
ditions the following quotations may be regarded as 
the approximate values, makers adhering to the pre- 
vious rates with No. 3 G.M.B. standing at 7ls., 
No. 1 75s., No. 4 foundry 70s. 6d., and No. 4 forge 
70s. per ton, 

The tendency of values in the hematite market con- 
tinues on the down grade, the sellers’ quotation of 
mixed numbers being no more than 76s. per ton, 
with No. 1 6d. per ton more, but any substantial 
business could be done at well -helow these figures. 
In the North-West area prices cannot be regarded 


as other than nominal, Bessemer mixed numbers 
being quoted at £4 5s. c.i.f. Welsh ports, £4 8s. at 
Glasgow, £4 12s. 6d. at Sheffield, and £4 15s. at 
Birmingham. 


LANCASHIRE.—The outlook in local consuming 
industries shows no improvement. most of the works 
being idle on holiday account. At Manchester, sellers 
of Derbyshire No. 3 iron still quote 77s. 6d. per ton 
delivered, while there is also a fair quantity of Lin- 
colnshire No, 3 offering, and at slightly less than 
the Derbyshire price. 

THE MIDLANDS.—At last week’s Birmingham 
market there was a somewhat better demand for 
foundry pig, in view of the eventualities then anti- 
cipated, but for the present business remains quiet 
and featureless. Ruling prices for pig-iron are as 
follow :—Derbyshire No, 3 foundry, 70s. to 71s.; Staf 
fordshire No. 3 foundry, 72s. 6d.; Northants. No. 3 
foundry, 65s. 

SCOTLAND.— There is still very little business to 
report in the Scotch pig-iron market, due particularly 
to the fact that many of the works remain closed 
for the holidays. The tone of the market is. still 
weak, but prices are quotablv unchanged at 81s. 6d. 
for No. 3 Scotch foundry at the furnaces, and 75s. for 
No. 3 Middlesbrough at Grangemouth. 


Finished Iron. 


Business in this section of the market is for the 
present practically at a_ standstill, with prices 
stationary. Marked bars are quoted £14 10s. f.o.t. 
works, and the makers of this class of iron are 
much better off than the manufacturers of the cheaper 
qualities, but even they are not busy, and have only 
a few weeks’ work in hand. Crown iron bars are 
quoted at £12 7s. 6d. delivered Staffs. district, but 
shaded to £12 5s. where outside competition is 
encountered. Business in this quality is decidedly 
quiet, but not so bad as it is for fencing and nut 
and bolt iron. In the latter section the local makers 
are getting a very small proportion of the business 
available because of the Continental competition. 
French and Belgian iron bars are being offered freely 
at prices hetween £6 lls. and £7 delivered, against 
the Staffs. quotation of £11 7s. 6d. 


Steel. 


In the Sheffield market billet buying has been 
stronger, particularly acid qualities. basic billets 
having the handicap of cheap material from the Con 
tinent. The reduction of wire rod prices has had a 
beneficial effect on demand. In _ the lighter steel 
sections of the steel trade there seems to be a general 
improvement, and files, saws, and farming implements 
for overseas are a feature. Heavy engineering sec 
tions are not too well employed, but if Sheffield gets 
a fair share of the work on warship orders placed 
and in prospect it will help this branch materially. In 
the tinplate section, buyers all seem quite indif 
ferent, and even at the low figure now quoted are 
only covering in their actual requirements for near 
dates. Current quotations for the standayd sizes may 
he called:—Coke tins: IC 14 by 20. 112 sheets, 108 
Tbs., 18s. 9d. to 19s. a per box; IC 28 by 20. 55 
sheets, 108 Ibs.. 19s. 3d. to 19s. 94. per box; all net, 
f.o.b. Bristo] Channel ‘ports, 
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Scrap. 


The markets for scrap material ave again very 
quiet, although some hope has revived now that the 
coal crisis has been averted. At Tees-side prices 
remain more or less nominal at last week’s level, 
the following being the quotations, delivered works :— 
Heavy steel scrap, 57s. éd. per ton; heavy _ steel 
turnings, 44s. to 45s.; heavy c.i. borings, 40s.; heavy 
wrought iron piling scrap, 72s, 6d.; bushelling scrap, 
65s.; special heavy forge iron, 80s.; heavy cast-iron 
scrap (machinery quality), 71s. to 71s. 6d.; ditto 
(ordinary quality), 68s. 6d. per ton. 


Metals. 


Copper.— Movements in last week’s standard market 
disclose a further hardening of copper values, with 
a steady demand on home and export account. 
Reports from the United States indicate firm markets 
there, but it is obvious that a lot of talk is far too 
optimistic, and current predicticns of rapid advances 
in price in the near future cannot be fully endorsed. 
Current quotations :—Cush : Thursday, £61 7s. 64d. ; 
Friday, £62 2s. 6d.; Tuesday, £62 7s. 6d. ; Wednes. 
day, £62 15s. 


Three Months: Thursday, £62 7s. 6d.; Friday, 
£63 2s. 6d.; Tuesday, £63 7s. 6d.; Wednesday, 
£63 15s. 


Tin.—Following the recent upward movement in tin 
values, some reaction has been experienced, with a 
decline to lower levels, due probably to holiday influ- 
ences. It is, however, a bull point that America is 
buying tin, and will have to buy more to complete 
nearby contracts, but there is a fair amount of metal 
about, and the unsettled industrial outlook is not 
favourable to an early advance. although it is pos- 
sible that higher prices will be seen in the autumn if 


the industrial position improves. Current quota- 
tions :—Cash: Thursday, £259 15s.: Friday, 
£263 10s.; Tuesday, £264 10s.: Wednesday, 
£265. 

Three Months : Thursglay, £262 10s.; Friday, 
£265 15s.; Tuesday, £267; W ednesday. £267 10s. 


Spelter.—In some quarters attempts are being made 
to put up prices a little more, chiefly in sympathy 
with better news from America. The European pro- 
ducers have not been inclined to offer quite so freely, 
and sentiment is fairly firm, based on the theory 
that galvanisers are not too well covered, and that a 


movement from that quarter is about due. Current 
quotations :—Ordinary : Thursday, £35 5s.; Friday, 
€35 lls. 3d.; Tuesday, £35 18s. 9d.; Wednesday, 
£36 6s. 3d. 

Lead.—In soft foreign pig the market has been 
firmer, but there has been no special feature. The 


price is now being manipulated again, and consump- 
tion has been quickly satisfied, with supplies more 
nientiful. German interests are still buyers of lead, 
but there are no special features, and current rates 
are quite high enough. Current quotations —Soft 


foreign (prompt) : Thursday, £36: Friday, 
£37 2s. 6d.; Tuesday, £37 15s.; Wednesday, 
£37 12s. 6d. 


Georgian Manganese Ore.—According to a recent 
report from Moscow, the transfer of the manganese 
mines in the districts of Tshiaturi and Poti, under the 
concession granted to the Harriman group, would 
take place shortly, so that the latter would get pos- 
session in August. In connection with this. matter 
it is announced from Tiflis that the last British 
steamer with a cargo of manganese ore had left the 
port of Poti on July 3, and that at that date there 
was not a single foreign steamer remaining in the 
port, the suspension in the exports being expected 
to continue for some time until work is “begun by 
the concessionnaires. On the same date a representa- 
tive of the Transcaucasian Soviet National Commis- 
sioners is stated to have had an interview with repre- 
sentatives of the firm of Harriman at Tiflis and with 
M. Rashkevich. engineer, and manager of the works 
in Tshiaturi. The latter is said to have expressed 
himself quite optimistically concerning the forthcoming 
works in the direction of the technical re-eauipment 
of the district of Tshiaturi, and to have added the 
assurance that in his labours he would meet with the 
same sympathetic consideration at the hands of the 
authorities and other organisations, which have rela- 
tions with the concession, as he met with on the 
first day of his arrival in Georgia. The Disconto Com- 


pany in Germany has signed a contract for a 25 per 
cent. participation in the concession company about 
to be floated bv the Harriman group in which the 
Gelsenkirchen Mining Company also participates. The 
contract provides for a sufficient supply to Germany 
of manganese ore from Georgia. 
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BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. 


Manufacturers of 


FOUNDRY EQUIPMENTS 


ESTABLISHED 1863 


Telephone : 
21 PENISTONE. 


Telegrams : 
“DURRANS, PENISTONE.”’ 


Write for Illustrated Catalogue 

on Blacking and Foundry 

Requisites, also for our latest 
Price List. 


LADLES, CUPOLAS, 
FIRE BRICKS, GANISTER, 
STONE FLUX, AND 
CASTING 

CLEANERS, | 
PIPE NAILS CHAPELS TS, 
BRUSHES, 
SPRIGS, CORE ROPES. 
WIRE BRUSHES, BUCKETS, 
= BELLOWS, SPADES, Etc. 
Section-A<+8 
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Section=C+B Section Section—-F 
‘Phone : Victoria 9917. 


"Grams: “ Smeetolim, Sowest, London.” 


SIDE BLAST CUPOLA... 


REVERSING REGENERATORS 


BY FITTING A “SCHURMANN” REGENERA- 
TOR TO YOUR EXISTING CUPOLA YOU 
OBTAIN HOTTER METAL, CONSIDERABLE 
REDUCTION IN VOLUME AND COST OF 
COKE AND SULPHUR CONTENT OF IRON, 
AND LONGER LIFE OF CUPOLA LINING 
DUE TO SHALLOW MELTING ZONE. 


ADVICE GIVEN FREE 


For information apply to: 
THE 


BRITISH SCHURMANN CUPOLA 
& FOUNDRY EQUIPMENT Co. Ltd. 
15,VICTORIA ST., LONDON, S.W.1 
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COPPER. 

ga & 
Standard cash 215 0 
Three months 63.15 0 
Electrolytic 715 0 
Tough .. 8 @ 
Best selected .. 6410 0 
Sheets .. 
India .. 6 
Wire bars o 6715 © 
Do. Aug-Sept. 66 5 0 

» 


Do. Aug-Sept. 66 
Ingot bars .. 
H.C. wire rods 71 10 0 
Off. av. cash, July 61 : 

Do.,3 mnths. July 62 10 534 


Do. Sttlmnt, July 61 10 645, 
Do., Electro, July 66 0 0 
Do., B.S., July 64 © 10 
Aver. spot price 
copper, July 61 10) 64 
Do.,wire bars, July 66 5 0 
Solid drawn tubes 13d. 
Brazed tubes .. 13d. 
Wire 93a. 
BRASS. 
Solid drawn tubes 11jd. 
Braged tubes 133d. 
Rods, drawn . 104d. 
Rods, extd. or rild. 73d. 
Sheets to bn 103d. 
Wire .. 104d. 
Rolled metal 
Yeliow metal rods 74d. 
Do. 4x 4 Squares 8d. 
Do. 4x3 Sheets 84d. 
TIN. 
Standard cash 265 0 0 
Three 267 10 
English 265 0 0 
Bars .. 266 10 6 
Straite .. 270 oO 
Australian 267 15 0 
Eastern 270 15 0 
Banca .. 270 10 O 
Off. aver.cash, July258 10 632 


Do., 3 mths., July 260 17 6 
Do.,Sttlmnt..J uly 258 10 214 


Aver. spot., July 258 10 : 

i 36 6 3 
Remelted 510 0 
Hard .. 2910 0 
Electro 99.9 40 17 6 
English 36-7 6 
India... 30:15 0 
Zinc dust 42 0 0 
Zinc ashes 1410 0 


Off. aver., July 34 
Aver., spot, July 3417 


LEAD. 
Soft foreign ppt. 37 
English 3 


Off. average, July 34 
Average spot, July 34 13 


ZINC SHEETS, &c. 
Zinc sheets, English 41 0 0 
Do. V.M.exwhf. 40 0 0 
Dutch .. 
Rods .. -- 46 0 0 
Boiler plates .. 41 0 0 
Battery plates 39 0 0 


ANTIMONY. 

74,1 
inese 6: 
Crude 5: 


Quicksilver .. 0 0 


FERRO-ALLOYS AND 

STEEL-MAKING METALS. 
Fi rro silicon 

45/50% 13 0 0 

16% .. .. 2250 
Ferro-vanadium— 

35/40%, 16/6 lb. va 
Ferro-molybdenum— 

70/75% c. free 
Ferro-titanium—- 

23 25% carbonless /—Ib. 


7/-I\b. 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 20/25%, 
£22 0 0 


Ferro-tungsten— 
80/85 %,c.fr. 1/6 to1/7 Ib 
Tungsten metal powder— 


98/99% 1/9 to 1/11 Ib. 
Ferro-chrome— 

4/6% car. £23 10 0 

6/8% car. £23 0 0 


£42 10 0 
£52 0 
Max. 0.70% car. £56 10 
70%, carbonless 1/5 Ib. 
Nickel—99%, 
cubes or pellets £170 to £175 
Cobalt metal—98/99% 


10/- 1b. 
Aluminium 98/99% £118 
Metallic Chromium— 
96/98% 3/9 bb. 


Ferro-manganese (net)— 
76/80%, loose £15 10 0 
76/80%, packed £16 10 0 
76/80%, export £15 0 0 

Metallic manganese— 
94/96%, carbonless 2/-Ib. 
Per ton unless otherwise 

stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% s. d. 
tungsten oe 2 6 
Finished bars, 18% 


tungsten 3 
Per Ib. net, d/d buyers’ m7. 
Extras— 

Rounds and squares 

3 in. and over 

Rounds and squares 

under $in. to in. 

Do. under } in. to 


4d. lb. 
3d. Ib. 


fein... 1/-lb. 
Flats, 4 in. x} in. 

to under 1 in. x fin. 3d. Ib. 

Do. under fin. x fin. 1/-1b. 
Bevels of approved 

sizes and sections 6d. Ib. 
Bars cut to length 10%extra 


Scrap from high-speed 
tool steel — 
Scrap pieces 3d. 
and swarf 1d. 
Per Ib. net, d/d steel makers’ 
‘works. 


SCRAP. 
South Wales—£ «.d.£ 
Hvy, steel 3 3 6to3 5 


Bundled steel 

&shrngs. 300to3 2 6 
Mixed iron 

& steel? 17 6to3 0 O 
Heavy cast 

iron 350to3 7 6 


Good machinery for 
foundries 3 10 Oto3 12 6 


Cleveland— 
Heavy steel .. 217 6 
Steel turnings... 2 4 6 
Cast-iron borings 2 0 0 
Heavy forge .. 4 0 0 
Bushelled scrap 3.5 0 
Cast-iron scrap 
311 Oto3 ll 6 
Lancashire— 
Cast-iron scrap.. 312 6 
Heavy wrought 
312 6to3 15 0 
Steel turnings .. 2 5 0 


London — Merchants’ buying 
prices delivered yard. 


Copper(clean).. 53 0 0 
Brass (clean) .. 40 0 0 
Lead (less usual 

draft) .. 32 0 0 
Tea lead 27 0 0 
Zinc... 24 00 
New aluminium 

cuttings 
Bragiery copper 48 0 0 
Gunmetal 
Hollow pewter.. 178 0 0 
Shaped black 

pewter .. @ @ 


PIG-IRON. 
(f.0.t. unless otherwise stated) 
N.E. Coast— 
Foundry No. 1 
Foundry No.3 .. 


Foundry No. 4 70/6 
Forge No. 4 70/- 
Hematite No. 1 76/6 
Hematite M/Nos. 76/~ 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 88/- 
d/d Birm. 95/- 
Midlands— 
Staffs. common* 102/- 
» No. 4 forge 67/6 
» No. 3 foundry 72/6 
Shrops. basic 85/- 


», Cold blast,ord.* 190/- 
 »,rolliron* 195/- 

* d/d Birmingham. 
Northants forge -- 58/6 
fdry No.3 65/- 


Derbyshire forge 65/-- 
» fdry No. 3 70/6 
basic .. oo 22/6 
Scotland— 
Foundry No. 1 86/6 
” No. 3 81/6 
Hem. M/Nos. 83/6 
Sheffield (d/d district)— 
Derby forge 69/- 
» fdry. No. 3 74/- 
Lines. forge 71/- 
» fdry. No 3 74/- 
E.C. hematite 86/- 
W.C. hematite 92/6 
Lines. (at furnaces)— 
Forge No. 4 65/- 
Foundry No. 3 68/- 
Basic 68 /- 


Lancashire eq. Man. 


Derby forge 73/- 
» fdry. No. 3 77/6 
foundry 
No. 78/- 
Dalvell No. 3 . 11/6 
Summerice, No.3.. 99/- 
Glengarnock, No. 3 99/- 
Gartsherrie, No.3... 99/- 
Monkland, No. 3 99/- 
Coltness, No. 3 99/- 
Shotts, No. 3 99/- 
FINISHED IRON AND STEEL. 


Usual District deliveries for 
tron; delivered consumers’ 


station for steel. 

Iron— a4. & 
Bars(cr.)11 12 6to12 10 0 
Angles .. 
_ to 3 united 

Nut and bolt 1115 
Hoops 14 0 Oto 15 0 0 
Marked bars 
(Staffs.) f.o.t... 1410 
Gas strip -13 0 0 
Bolts and nuts, 
Zin. x 4in. - 1615 0 


Ship plates 8 10 0to9 0 0 
Boiler pits. £12 10tol3 0 0 
Chequer plts.£10 10 toll 0 0 
Angles £8 0 Oto8 5 
Tees £9 0 O0t0o9 5 0 
Channels £7100 to8 0 0 
Joists £8 0 Oto 8 5 0 
Rounds and Squares 
3in. to Shin. .. 
Rounds under 3 in. 
to 
Flats, over Sin. 
wideandup .. 
Flats, 5in. to 1 fin. 
Rails, heavy 
Fish plates 
(Staffs. 
£1100 to 11 10 

Black sheets, 24g. 11 10 
Galv. cor. sheets, 

Galv. fencing wire 

8g. plain -- 14400 
Billets,soft6100to7 15 0 
Billets, hard .. 9 0 O 
0 
( 


Sheet bars6 12 6to6 15 
Tin bars d/d 612 6 to 6 156 


PHOSPHOR BRONZE. 
Per lb. basis. 

Strip . 
Sheet to w.g. 


Wire 1 32 
Rods .. 1 2 
Tubes 1 8 
Castings 1 2 


Delivery 3 wt. free. 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CuurForp & Son, Lumrrep. 


NICKEL SILVER, &c. 
Per Ib. 


Ingots for raising 9d. to 1/3 
Rolled— 
To Qin. wide 1/3to1l/9 
To 12 in. wide 1/3} to 1/9} 
To 15 in. wide 1/3} to 1/94 
To 18 in. wide 1/4 to 1/10 
To 21 in. wide 1/4} to 1/104 
To 25 in. wide 1/5 to 1/11 
Ingots for spoons 
and forks 
Ingots rolled to 
spoon size 


9d. to 1/5} 


1/- to 1/84 
Wire round— 


3/0 to 10 G. .. 1/6} to 2/14 
with extras according to gauge. 


AMERICAN IRON & STEEL. 
At Pittsburgh unless otherwise 

stated. Dols. 
No. 2X foundry, Phila. 21.26 
No. 2 foundry, Valley 20.26 
No. 2 ne Birm. 18.00 
Basic .. 19.76 
Bessemer -- 20.76 
Malleable - 20.26 
Grey forge -- 19.76 
Ferro-mang. 80% d/d 115.00 
Bess. rails, h’y, at mill 43.00 


O.-h. rails, h’y at -_ 43.00 
Bess. billeta -- 35.00 
O.-h. billets 36.00 
O.-h. sheet bars -» 35.00 
Wire rods 45,00 

Cente. 
Iron bars, Phila. 2.22 
Steel bars 2.00 
Tank plates 1.90 
Beams,etc. .. -- 2.00 
Skelp, grooved steel 1.90 
Skelp, sheared steel 1.90 
Steelhoops. 2.40 
Sheets, black, No. 28 . 3.15 
Sheets, galv., No: 28 .. 4.20 
Sheets, blue an’l’d, 9 & 10 2.30 
Wire nails - 2.65 
Plain wire 2,50 
Barbed wire, galv. . 3.40 
Tinplate, 100 lb. box .. $5.50 


COKE (at ovens). 


Welsh foundry -- 37/6 
» furnace .. -- 276 
Durham & North. 
» foundry 35/- 


furnace 17/9 
Other Districts, foundry 35/- 
furnace (Basis) 13/6 


TINPLATES. 
f.o.b. Bristol Channel porte. 


1.C. Cokes, 20 14, box 19/- 
” 28 x 20, ” 38/- 
20x10, ,, 27/9 
183x114, ,, 19/9 
C.W. 20x14, ,, 17/3 
” 28 x 20, ” 34/9 

” 20 x 10, ” 24/1 4 
18} x 14, 17/6 


Terneplates 28 x 20 536/- per box 
basis f.o.b. 


SWEDISH IRON. 
Bars, hammered £19/0 to £20/0 
Rolled Ord. £16/0/0 to £16/10/0 
Nail rods 1650 to £16 15 0 
Keg. steel nom. £33 to £35 


Faggot steelnom. £22 to £25 
Blooms, according to quality 

£10 to £14 
Pig-iron £6 15 0 to £7 0 0 


all f.0.b. Gothenburg. 


18 
8/10% car. .. £22 10 0 
Ferro-chrome— 
0%; 
103 
0 
ly; 
1i} 
0 0 
0 0 
0 0 
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TUBES. Electrolytic Copper. Tin ame 5 ingots). Spelter (ordinary). 
Up to and £ ad £ ad 
incl. 6 in. July 39 66 0 Odee. S/- July 30 380 13 % dec. 25/- July 3) 35 5 Odec. 3/9 
Gas 55% ) Tube prices » 31 6610 Oine. 10/- » 31 263 10 O ine. 75/- » of ime. 
Water .. 50% are Aug. 4 67 5 O ,, I5/- Aug. 4 26410 0 ,, 20/- Aug. 4 3518 9 ,, 7/6 
Steam .. 45%) now free. 1o/- » 0 6 10/- 7/6 
DAILY FLUCTUATIONS. 
Standard (cash). Tin (cash). Lead (English). 
8. s. d. 8. d. £ ad. 
July 30 a 7 , dec. 5/- July 30 on 15 0 dee. 25/- July 30 a 0 O No change July 30 37 5 No change 
» ol 62 2 15/- » ol 263 10 Oine. 75/- 7 10 O ine. 
Aug. 4 62 7 6,, Aug. 4264 10 0 ,, Aug. 4-41 00 Auge. 4 38 5 ,, 
_ _ AVERAGE MONTHLY PRICES OF FERRO-MANGANESE (80 PER CENT.) 
Year| Jan Feb. March Aprii May June July Aug. Sept. Oct. Nov. Dec. Average 
19144912 0} 9 O 9 O O| 9 O O 9 O 9 O O11 O OF 12 5 11 6 3110 7 610 7 6 910 $ 
1915/11 O 6) 1210 1410 15 O 1715 20 O 20 O Of 20 O 20 wv 20 0 Of 20 O 20 0/1711 38 
1916/20 0 O| 2210 25 O 25 0 0} 25 O 25 O O 25 O 52 25 O 25 25 O O} 23 10 10 
1917/25 O 25 O 25 O 25 O vi 25 O OF 25 O 25 O O| 25 O 25 O 25 0 25 O 0} 25 O 
1919 25 0 25 O 25 O 25 O 25 O O} 2410 23 O 2510 Oj 2414 3 
1920/27 18 0} 30 O O} 3117 6] 35 O 37 O 37 O O} 37 O 37 O 37 O 37 O O} 36:10 33.16 34145 1h 
1921/31 O| 27 5 O} 2312 2118 21 O 18 O OF 18 O Of 18 O OF 17 2 OF 16 O G O} 15 O 20 83 
1922/15 0 O| 15 0 0115 O 15 O OF 15 O 15 O OF 15 O 0115 O OF 15 Of 15 O 0115 O 15 O 0} 15 O O 
1923/15 O 0115 O O| 16 O O|17 5 O| 18 O OF 18 O OF 18 O O118 O O OF 1715 OF 17 O O 1 
1924/17 0 O| 17 O| 17 17 OF 17 O OF 17 O O| 1610 1410 0} 13 10 1310 14 8 4) 1415 15 14 105 
1925/15 10 0} 1510 1510 1510 O 1510 1510 Of 15 9 43 
* Not quoted. 
AVERAGE MONTHLY PRICES PER UNIT OF MANGANESE ORE. 
Yeur Jan Feb March April May June July Aug. sept. Oct. Nov. Dec. Average 
1914 10 9} 93 9% 9.55 94 11.9 11.5 11.5 11,07 
1915 263)1 4 1 8 1 9.88} 1 104 1 8.63) 1 1 8 10.15} 2 3.8} 1 8.31 
ers 2 7%i: 8 2 8 2 73 2 6 2 6 2 2 2 7.6 | 2 8 bd e 2 7.08 
1917 
1918 Prices pro|hibited. 
1919 3 14 2 23 |2 2.3 | 2 3.13} 2 4.4) 2 6 2 7 2 4.08 
1920 11.8] 8 63 3 11} 4 1.8 54 4 3 4 3 4 1.13) 4 0 3 3} 3 7 2 10.7; 3 10.19 
1921 |2 3.63) 2 0s 1 84 1 §.1 | 1 44 1 2 1 23 1 2.13) 1 17) 1 2 1 1.94) 1 2.06) 1 5.15 
1922 1.63) 1 1.44} 1 1.1)1 1 1 1,25} 1 17) 1 2.31) 1 2.13) 1 3.1 i 1 2.13) 1 2.63) 1 2.95) 1.86 
1923 jl 3.63) 1 6.38) 1 9.3 | 1 94 1 10 1 10 1 9} 1 ‘9 1 ‘ 1 9.13] 1 9 1 9 1 729 
1924 |! 10.88} 1 11.2 11 1 11% 2 1 «iN 1 0} 1 10} 1 10 1 93 | 1 10.34 


* Not quote. 


WILLIAM JACKS 


COMPANY, 


CRecreieen HOUSE, OLD BROAD ST., LONDON, E.C.2. 


18, BENNETTS HILL, BIRMINGHAM. 


18, BENNETTS HILL, BIRMINGHAM. 
11, OLD HALL STREET, LIVERPOOL. 
EXCHANGE BLDGS., PORT TALBOT. 
FOWLERS BUILDINGS, BOMBAY. 
CLIVE STREET, CALCUTTA. 
ANGAPPA NAICK STREET, MADRAS. P.O. BOX 1580, CAIRO. 


PIG IRON 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., 


NON-FERROUS METALS 


COX’S BUILDINGS, KARACHI. 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. | 


1, HONG KONG ROAD, SHANGHAI. 
OCEAN BUILDING, SINGAPORE. 
JAVA STREET, KUALA LUMPUR 
5, SHAFFRAZ ROAD, RANGOON, 


COMPANY, 


ROYAL EXCHANGE, 


MIDDLESBROUGH GLASGOW. 


93, HOPE STREET, 
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SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


NOUNDRY FOREMAN and Manager of 15 years’ 
experience in above capacity, up-to-date in modern 
Foundry practice, green and ary sand, loam, oil sand, 
strickle and machines, jolt-ram, etc. : 46 years of age: 
winner of Sir John Brunner Scholarship: energetic, can 
control men, and good organiser; good references ; 
would be pleased of change.—Box 406, Offices of THE 
Founpry TRape JouRNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


\ R. W. H. MEADOWCROFT, M.I.Brit.F., of 72, 
Elliott Street, Tyldesiey, near Manchester, having 
had extensive experience in the management of IRON 
FOUNDRIES, wishes to get in touch with OWNERS 
or FOUNDRY SUPPLY and EQUIPMENT MANI 
FACTURERS, who could utilise his extensive experi- 
ence in the practical and technical control of large 
foundries to mutual advantage. 


REY IRON FOUNDRYMAN wants position as 

Foundry Manager or Foreman; sound technique 

in all branches; costing, estimating and commercial 

experience ; salary moderate.—Box 402, Offices of THE 

Founpry Trave JournaL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


OREMAN PATTERNMAKER or Foundry: Super- 
intendent requires post ; age 48; expert Bowe col 
moulding ideas, modern and economic methods ; exce!- 
lent record; good references; energetic: able to 
control men.—Box 412, Offices of Tue Founpry 
Trape Journat, Bessemer House. 5, Duke Street, 
Adelphi, London, W.C.2. 


QANITARY WARE MANU FACTURERS.— 
\2 Manager of large Enamel-ware Factory in United 
States of America, desirous of returning to Great 
Britain, would like to communicate with any firm 
desiring his services.—Box 410, Offices of THe Foun- 
DRY TRADE JouRNAL, Bessemer House, 5, Duke Street. 
Adelphi, London, W.C.2. 


EX-OFFICERS AND OTHER RANKS. 


The Proprietors of the Founpry Trape Journat have placed 
this espace at the disposal of the British Legion, Officers’ 
Association, Employment Bureau, 3-4, Clement’s Inn, Strand, 
London, W.C.2. (telephone: Holborn 5769), to whom all 
replies should be addressed, quoting number of advertise- 
ment, date on which it appeared, and the name of this paper. 


\ OTOR SALESMAN or Traveller, age 42, married, 
- war eervice, thorough knowledge of workshop 
maintenance, upkeep and organisation of motor trans- 
port vehicles, thorough business training and commer- 
cial abilities, extensively travelled, used to responsi- 
bility, desires any post, preferably in charge of a fleet 
of transport vehicles, or as Motor Salesman or 


Traveller. (00011.) 


ISABLED EX-OFFICER (Infantry), with only 
very moderate pension, is in urgert need of work ; 
no offer refused; age 37; tall and strong; South pre- 


ferred. (Dis. 13.) 


E* - ADMINISTRATIVE OFFICIAL. Finance 
4 Department, Mandatory Territories, , seeks re- 
engagement, any position of trust ; not afraid of respon- 
sibility ; specially recommended by High Comunissioner ; 
would accept six months’ trial at low salary to prove 
efficiency ; first-class commercial experience ; overseas 
prior to war: accounts, general management, ete. ; 


single: go anywhere. (00087.) 


“TOREKEEPER, excellent military record, desires 

to obtain position as Storekeeper, Timekeeper, 
Cierk, Confidential Messenger, or any position of trust ; 
considerable experience in control of labour ; good dis- 
ciplinarian ; highest credentials and personal references 
if required; has smal! pension; available at once. 


(1046.) 


NY EMPLOYMENT: Captain and Quartermaster, 
4% R.A.M.C.. age 48, married, years’ experience 
in secretarial and office routine, accounts, stock-keep 
ing, steward. administration and organisation, well 
educated, active and tactful. seeks employment. (1048.) 


AGENCY. 
WELL-KNOWN Foundry Equipment Company. 


manufacturing up-to-date foundry equipment and 
specialities for higher foundry efficiency, is desirous 
of appointing Agents, on a sole selling commission 
basis, in several districts throughout Great Britain, 
and also for each British Colony. — Applicants are 
invited to give full particulars as to experience, and 
ground covered, etc., Box 380, Offices of THe Founpry 
Trave JournaL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2 


ae 


PATENTS & TRADE MARKS. 


JAVENTIONS.—Advice, Handbook and Cons. free. 
—B. T. Kine, C.1.M.E. (Regd. Pat. Agent. G.B.., 

U.S.A., and Can.), 1464, Queen Victoria Street, E.C.4. 

Thirty-nine years’ refs ’Phone 682 Central. 


HE OWNERS of Patent No. 17.426 of 1914 for 

** Method of and Apparatus for Producing Flows 

in Molten Masses of Electrical Furnaces "’ are desirous 

of negotiating with interested parties for the granting 

of licences thereunder on reasonable terms.—For 

information apply to Messrs. Lroyp Wise & Co., 

Chartered Patent Agents. No. 10. New Court, 
Xincoln’s Inn, London, W.C.2. 


MACHINERY. 


OR SALE, at a low price, 2-ton RENNERFELYT 
STEEL MELTING FURNACE, with Trans 
formers. Motor. Switches, Busbars, Cable, Carbon 
Holders and Gear: in good condition. Same may be 
inspected in the North-East of England.—Apply, Box 
408. Office of Tue Founpry Trape Journa, 5, Duke 
Street, Adelphi, London, W.C.2. 


AND MIXERS.—New and secondhand. Ask as 


to quote.—W. Breatey & Company, Ltp., Russell 
Street, Sheffield. 


YSED FILES WANTED.—In lots of 5 ewt. mini- 

mum; best prices f.o.r. your station.—Ep. H. 

Ronneseck & Company, Halifax Buildings, Middles- 
brough. 


MISCELLANEOUS. 


ATTERNS.—Inquiries solicited; quotations by 

return; quick delivery. Castings also supplied, af 
required, in all metals.—CiacHorn & Co., Spring 
Gardens, Worcester. 


HE FOUNDRYMAN’'S EDUCATOR” should 

be possessed by all Foundrymen ; gives mixings 
of non-ferrous metals and irons, advice on produc- 
tions; helps you to secure better positions; make a 
move; post free 6s.—‘t FounpRyMaANn’s Epvcator 
Offices, Harefield Hall, Heywood, Lancs. 


E BRITISH! BUY BRITISH GOODS !—The 

Doric Flux, the safest and the only reliable Flux 
on the market for the Foundryman; our sales are 
now double since we first manufactured a_ Brass- 
founders’ saver and better castings, an Iron and Steel 
Founders’ liquidiser, cleanser of sulphur and _ phos- 
phorous, ensuring sound castings; no foundry should 
be without it; reduce your losses and your costs.— 
Manufactured by THe LancasHrreE Merat Fivux 
Works, Heywood, Lancs. Agents for South Wales 
and West of England: Sanpers & Company, Alston 
Works, Newport (Mon.). 


LADLES 


25 Cwt. EVANS new £24 
2 Ton EVANS good £28 
5 Ton EVANS new £42 


CUPOLAS 


| Ton EVANS as new .. ae .. £35 
5 Ton THWAITES as new ae .. £70 
7 Ton THWAITES as new ii .. £110 


ALEX. HAMMOND, 
FOUNDRY MACHINERY MERCHANT, 


“ BOXTED,” SLOUGH 
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